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Manic, hallucinating...In acute psychotic agitation, the direct 
purpose of SPARINE is to quiet the hyperactivity. When hallucina- 
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and less frightening to the patient. 
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assure the transition from insignificance 
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4 Placement in fertile soil; protection from 
destruction of the life essence, from over 
4 ; crowding by other vegetation; adequat« 
nourishment from natural elements; time 
to develop into the type of tree nature 
intended—-these combine to form the right 


ey yment no environment 


, So life’s power in individuals, communi 
ties, and nations comes to its full realiza 
tion through proper conditions working 
to nurture its innate potentials. This can 
happen without conscious awareness, ma 


nipulations, or definite planning 
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in Unrestrained Animals 


PAUL D. MacLEAN, M.D., New Haven, Conn. 


In recent years there has been imereasing 
interest in the role of the phylogenetically 
old cortex in viscerosomatic and emotional 
functions and in psychomotor epilepsy. The 
phylogenetically old cortex comprises the 
The 


archicortex and the greater part of the meso 


so-called archicortex and mesocortex. 


cortex are contained in the limbic lobe, which 
a common denominator in the 


The 


and its associated nuclei constitute a 


is found as 
brains of all mammals. “old” cortex 
func 
tionally integrated system, which may be 
appropriately referred to as the limbic sys 
tem.%® 

Most of the archicortex is folded into the 
known as. the 


In addi 


tion to its cytoarchitecture, the hippocampus 


large cerebral convolution 


hippocampus, or cornu ammonis 
is distinguished from the rest of the braw 
by its peculiar, primitive end-arterial type of 
blood supply It also possesses quite distine 
tive bioelectrical and biochemical properties 


MacLean 


Clinical, anatomical, and physiologi 


( see for review and refer 


ences ) 
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SECTION ON 


Chemical and Electrical Stimulation of Hippocampus 


Vethods and Electroencephalographic Findings 


cal observations have suggested hypotheses 
as to the role of the hippocampus in mem 
ory, learning, and affective behavior?!" 


but definite knowledge of its functions ts 
lacking 

In the course of studying the function of 
respective parts of the hippocampus and of 
related structures, my colleagues and I have 
employed a method that allows one to stimu 
the 


point in the brain and at the same time to 


late electrically or chemically * same 


observe the electroencephalographie and be 


havioral changes in the unrestrained and 


waking animal. Several hundred observa 


tions have been made in a series of studies 


that have thus far focused attention on the 


the 


20,41 


hippocampus, the cingulate cortex,’ 


hypothalamus,’*°* the septal region,’* and 


the caudate nucleus.*7 This and the follow 
ing communication (Part [1) will deal with 


the results of a study on the hippocampus 


*The use of local chemical stimulation of the 
brain to induce behavioral changes has an exten 
ive history. As long ago as 1887, Landois demon 


the 


substances to the 


trated that application of creatine and other 


suche evoked 
the 


frontal cortex of one 


convulsive movements of the opposite side of 


hody.™ Since then, a wide variety of chemicals, 
including calcium-precipitating salts, convulsants, 
and choline derivatives, have been used for the 


purpose of stimulation. Masserman employed a 


method that allowed the comparison of the effect: 


of electrical and chemical stimulation of the same 
“a 


locus in the brain 


113 


Ss 
| 
|| 


A. M. A 


in which the foregoing method was devised 
and put to test. Some of the findings have 
=6The 


ments were performed in cats and involved 


been reported elsewhere. experi 
an intermediate segment of the hippocampus 
lying in the groove between the medial and 
lateral geniculate bodies and located approxi 
mately between frontal planes A1.5 and 
A4.5 of Horsley-Clarke coordinates. Be 
cause of the nearly vertical course of the 
hippocampus at these levels, a larger portion 
of this structure was explored than the fore 
going coordinates would indicate. 

In a previous investigation on the fronto 
temporal portion of the limbic system,** 
local chemical stimulation with acetylcholine 
was used in one group of animals in an 
attempt to control a number of affective 
responses elicited in another group by elec 
When 


were obtained by the latter method, there 


trical stimulation. such responses 
was the possibility in some instances that 
the 


the dura, blood 


they were result of stimulating pain 


fibers of vessels, or Gas 
serian ganglion in the neighborhood of the 
electrodes Acetylcholine was chosen as the 


chemical agent because, in addition to its 
being a naturally occurring substance in the 
brain, there was previous experimental evi 
dence that upon topical application it was 
an effective stimulant '? and that it activated 
directly the bodies of nerve cells but not 
their axons.** 

In the present study, there was another 
reason for employing acetylcholine and a 
number of related compounds. The high 
choline acetylase activity in the hippocampus 
that was reported by Feldberg and Vogt 16 
suggested that acetylcholine might play a 
particularly significant role in neural trans 
the 


possibility, therefore, that prolonged cho 


mission in this structure. There was 


linergic — stimulation of the hippocampus 
might bring about behavioral changes over 


and above the meager responses that were 


tIn the 


adrenergn 


strict sense, the terms cholinergic and 


apply only to classes of nerves. As 


Goodman and Gilman point out, however, it has 


become common practice to use them for other 


wlyectival purposes 
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initially seen when using electrical stimula 
tion. 

In addition to those already mentioned, 
there that 
make the foregoing form of chemical stimu 
lation a 


are three other considerations 


desirable adjunct to electrical 
stimulation in the study of functional local 
ization: 1, It circumvents the stimulation of 
fibers of passage. 2. It precludes antidromic 
stimulation, an eventuality that could con 
ceivably lead to the suppression of function 
in structures that might otherwise be active 
participants in a response. 3. It allows one 
to observe for a prolonged period of time 
the induced electroencephalographic and be 
havioral changes. 

Attention was focused particularly upon 


the effects of acetylcholine con 


junction with physostigmine ), methacholine 
(Mecholyl), and carbachol (Doryl). It will 
be emphasized that the method of applying 


these agents avoids some of the disadvan 


tages of injecting drugs in solution 


Materials and Methods 


Behavioral observations were made on 28 cats 
Simultaneous — electroencephalographic 
obtained in 18 


en ephal mwraphi 


recordings 


were Supplementary electro- 


data obtained from 
14 cats. The present investigation, 
which was begun in February, 1952, has provided 


background for a 


were acute 


experiments on 


studies 
that 
number 
of rats, rabbits, and monkeys. Occasional reference 


variety of collaborative 


om the effects of 


hippocampal stimulation 


have involved over 40 cats, as well as a 
will be made to this material 
Methodological behavioral 


studies employing chemical stimulation, the excit 


(Considerations. —In 


ing agents have commonly been injected into the 
brain in solution in amounts as great as or greater 
than O11 


acter ot 


Realizing that the nonyielding char 
brain tissue precludes the localized de 
posit of such large amounts of limited 
the quantities of acetylcholine solutions injected in 
to 0.01-0.02 cc.” In the 
that 


localized, but 


fluid, we 


a previous study present 
small 
tend to 


follow the path of least resistance along the shank 


investigation, it was found even these 


quantities will not remain 


of the needle. Where the needle makes a shallow 


penetration of structures lining the ventricular 


system, part of the injected material will therefore 
escape into the cerebrospinal fluid. In preliminary 
experiments, when this complication occurred upon 


injecting the hippocampus with cholinergic drugs, 
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STIMULATION OF HIPPOCAMPUS 


there resulted a characteristic syndrome in which 


the animal circled to the opposite side and mani 
that 
In acute 


fested angry behavior and other symptoms 


will subsequently be described in Part I 
experiments im which the hippocampus was ex 
posed and injected under direct observation, it was 
that the viscid 
did the 


injected material into the ventricle 


substance 
the 
his compli a 


demonstrated use of a 


as a vehicle not prevent reflux of 


tion could be circumvented, however, if the chem 


ical were 
that 


means of inducing neural excitation in the hippo 


agents deposited in solid form. It was 


also found this provided a more effective 


campus 


Method of Electrical and Chemical Stimulation 


This method allows the principle ot Sstereotaxis 


to be applied in unrestrained and waking animals 


It involves the implantation of needle guides in 


the skull of the animal through which insulated 
needles with lead-off wires can be subsequently 
introduced to desired points in the brain without 
the use of anesthesia. One calculates the length 
of the needle to be used on the basis of Horsley 


‘| he 


tamped into the 


Clarke coordinates substances to be deposited 


in the braim are tip of the inject 


ing needle. The quantity can be approximately 
estimated by noting the distance through which 
the stylet im the needle 1s displaced and then 
making calculations on the basis of the known 
diameter of the needle. In order that the exciting 
agent will not come in contact with fluid and tis 
sue in the pathway of the needle, the tip of the 
needle is sealed with sore relatively inactive sub 
stance After the needle is introduced and fixed 
to the guide, the substances may be allowed to 
dissolve and diffuse out in situ, or they may be 
ejected b the tylet 

The needle guides, which just penetrate the 
thickne of the kull, are im planted by means ol 
a Horsley-Clarke instrument. They are fixed in 
place by a plastic dental cement. Upon closure 
of the skin imetsiot they protrude several milh 
eters above the calp In the present ( xperiments 
thes were con tructed of No 1X Luge tainle 
teel tubing, whi ju illows the passage of an 
insulated No. 22 needle 

Ihe vall onstructed myecting needle are 
insulated with three coats « pecial abrasion 
resistant paint \ ort length of India rubber 
tubir is fitted over the light and slender hub of 
the needle 4» at ¢ te dowt thie ot 
the needic nee ol mit pon in 
ection bher | the nde 
nd therel ri F the needle so that the nit 
cannot shake 11 t 

| I. du Pont deNe rs & Ce Ine up 
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If desired, straight, tapered, stainless steel needle 


electrodes may be permanently implanted 2 mm 


apart in various parts of the brain for purposes 


They pro 
the scalp in the same manner as the 


of bipolar recording and stimulation 
trude above 
needle guides and may be connected to lead wires 
by miniature connectors. The needle guides and 
implanted needle electrodes are reinforced above 
made integral 


dental 


the scalp by being an part of a 


platform of plastic cement, remforced in 
embedded metal 
flexible 


as well as those used for recording the 


turn by 
The 


elec trode 


screening 


light, leads from the intracerebral 


KG, are connected at the time of an experiment 
fixed to the back 
\ multilead 
to the 


to a small connector assembly 


of the animal by means of a harness 


cable passes trom the connector assembly 


recording and stimulating apparatus 


Recording and Brain 


Apparatus 
ink-writing 


Stimulating 


potentials were recorded by a Grass 


electroencephalograph and an electronically 


double 


Electrical stimulation was performed with a Grass 


switched beam  cathode-ray oscillograph 


stimulator in conjunction with an R. F. isolation 
unit 

Precautionary Measures \fter the guides were 
implanted, at least two days were allowed for the 


animal’s recovery before undertaking experimen 
tation. Prior to introducing an injecting needle, 
the dura was punctured by a sharp needle passed 
through the needle guide, After testing the ani 


introduced and fixed in place 


mal’s behavior following this procedure, 


injecting needle wa 


(With gentle handling, the animal submits quietly 
to these manipulations ) he present experiments 
were semiacute in nature, and to avoid deteriora 
tion in the state of the animal, it was found ad 
visable to attempt no more than four chemical 
injections in one preparation. These were usually 


lone in the morning and afternoon, respectively, 


third and fourth postoperative days. (If 


hromic experimentation is contemplated, the ani 
il hould ln tre ited witl g., 
chlortetrac line, or (Aureomyecin.) It was the 
practice to make no more than one injection 
through the ume needle guide lhe reasons for 
this were threefold: It facilitated the microscopic 
identification of the exact locus of injection; it 
essened the danger of causing bleeding and ex 
r ive t ue da ive it ured that the tip ol 
the needle would be snug! urrounded by tissue, 
ituation that ilitate against the spread of the 

hon the needle tract 
pread of Chemica n Bran.—In employing 
electrical stumulation, one is concerned with the 
extent of spread of the irrent Vith chemical 
t lation, a corresponding problem is to estimate 
the extent of spread of the injected substance. In 
ordet 10 et first ipproximation ot such a 
17 


A 


dyes in brains of living preparations 


A 


spread, observations were made on the spread of 


When 


powdered Nile blue was deposited in cortex in 


i quantity comparable to the amounts of choliner 


gic drugs employed in the present 
spread little more than a radius of 1 


studies, it 
mm. in 40 


minute Spreading factor (hyaluronidase) failed 
to enhance appreciably the spread of dyes. This 
observation was in agreement with the unpublished 
findings of Duran-Reynals.” To get further 


approximation of the spread of chemicals, Lock 


hart, in a study to be reported elsewhere 
a mixture of equal quantities of Nile 


radiophosphorus in cortex.” It was 


deposited 
blue and 
shown by 


radioautographic and by counting techniques that, 


though it pattern ot spread was 


different, 


radiophosphorus diffused but little farther than 


the dye 


Verificatun of Stte of Stimulation 


gical Study In order to obtain both 
md the microscopic picture of the 
change well a to identify the 
electrodes, the ¢ xpermmenter cut his 
ection except in one case in whicl 


and Patho 
the gross 


pathologie al 


ot the 


own serial 


there was 


an extensive uppurative meningitis, infection Was 


not a sigmiiicant complication in the enmiacute 
experin rit In mstances small he morrhage 
vere een extending into the white matter at some 
hy l Microscopic section showing extent of 
needle track in hippocampus im experi 
ent Note lo of cell it pomt where needle 
entered, and presumably dimpled, the hippocampu 
In this particular ¢ periment cr talline irbachol 
was deposited by the needle Note paling of the 
ells below lower end of track 

tf 

f 
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points along the course of the needle tract. Usually, 


however, the needle made a relatively clean course 
through the brain tissue and left a small track 
(Fig. 1). Microscopic examination showed red 
blood cells filling the track and a moderate number 
of polymorphonuclear leukocytes and Hortega cells 
infiltrating both the site of the track and the sur 
rounding tissue. In most instances the area at the 
tip of the needle showed but relatively few poly 
morphonuclear leukocytes and Hortega cells. As 
illustrated in Figure 1, some loss and paling of 
nerve cells were noted in the region of the tip of 
the electrode. Such changes were more clearly 
discernible in experiments employing carbachol 
than in those in which acetylcholine was used, a 
finding that is possibly to be correlated with the 
vreater intensity and duration of the carbachol 
induced seizure (see below). As is also illustrated, 
there was loss of nerve cells up to 0.5 mm. away 
from the track at the point where the needle 
entered, and presumably dimpled, the hippocampus 


Results 
I. EEG Findings in Anesthetized Animals 


1. Acetylcholine and Methacholine 
These observations were made with direct 
exposure of the hippocampus in the course 
of resolving technical problems already re 
ferred to in the section on “Methods.” In 
the animal under pentobarbital ( Nembutal) 
anesthesia, persisting IxI:G changes were not 
regularly obtained with acetylcholine and 
methacholine unless these drugs were de 
posited in the hippocampus in concentrated 
form and unless physostigmine was applied 
in conjunction with the former. The changes 
appeared after a minute or more and were 
first manifest by low-voltage ripple-like ac 
livity at a frequency ranging from 20 to 30 
per second. During the next few minutes, 
there was a slowing of this oscillatory 
activity to a frequency of 14 to 16 per 
second and an increase in its amplitude to 
50nv to The electroencephalogram 
had the appearance of u's or n’s written in 
continuation. With acetylcholine, this activ 
ity, sometimes interspersed with spike-like 
potentials up to 300nv, gradually subsided 
during the course of 20 minutes. With 
methacholine, the changes might persist for 
more than double that time 

2. Carhachol._-ligure 10 illustrates the 


nature of seizure activity induced by carba 
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Fig 4 sites tit 
through part ol 
to frontal plane s 
applied in 


, Sucrose; 


and 
hippocampus under study 
A2 and A4 of Hor Clarke 


injecting needle A acetylcholine ; 


nulatior 
wy 


(/, empty needle 


and dotted line corre pond, re tivel lo 


chol 


ralose 


chlo 


characterized 


anesthetized with 


It 


potentials at a 


in an animal 


and urethan was 


by oscillatory frequency 
around 20 per second, which subsequently 
became interspersed with spike potentials 
lasted Phe 
amplitude of the (around 


1OO nv ) did not begin to approach that seen 


These changes several hours 


seizure activity 


in the unanesthetized animal (see below ). 


II. EEG Findings 


Waking Animals 


in Unrestrained and 


Iclectroen ephalographi observations were 


made on 18 cats. In Figure 2 the sites of 


stimulation and recording are projected on 
two representative cross sections 


through 
the region under study. Rostral and caudal 
12 


stimulations 


to these levels there 


were an additional 


sites at which recordings and 
were made in various subcortical structures 


With the relatively 


in these experiments, the 


large electrodes used 


electroen ephalo 
the 


graphic picture seen om cathode-ray 


to that 
Illustrations will 


oscilloscope was essentially 


similar 
recorded by the ink write1 


Vaclean 


recording 


LG, lateral geniculate bod 
cellular 


are 


B 


projyer ter 
and res 


coordinate 


representative cro ectiol 
tively, 
Letter 
M, methacholine ; i. 
VG, 


medi 
aye! ot 


orrespond approximate) 
reier to ct talline agent 
carbachol; P, penicillin 
il geniculate body Broker 


} Ippocampus and dentate 


writer 
1. /lippocampal Injury Dischary 


keeping with the findings of Renshaw et al.” 


taken from records 


obtained with the ink 


and others,” to 


the one illustrated in Figure 4, were typically 
the 


injury discharges, similat 


seen when needle electrodes entered o1 
impinged upon the hippocampu 
ol these 


from 20 to 34 seconds (mode 


In the ma 


jority instance discharges lasted 


24 


with voltages ranging from 500. 


econds 
to 
Following the injury discharge, 
flat 


appearance 


the tracing 
became prac tically 


the 


and then gradually 


recovered ordinarily een 


during resting activity 


2. Resting Activity of Hippocampus \ 


sample of the activity of the hippocampus 


recorded with an empty 


needle 


usually 


Injecting 


potential 


shown in Figure 3 activity 


shows random fast ol to 


moderate voltage, with 


some regular and 


irregular activity at a frequency of 3 to 5 


per second and amplitudes up to 200, 
spersed of 


miter 


Bursts quite regular 


with a frequency of close to 4 per 


ictivity 
econd 


commonly seen when the animal shift 
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hig. 3.-Sample of resting activity of hippocampus recorded with an empty injecting needle 
See text for description. Calibrations, one second and 100uv. R, in this and in subsequent 
figures, denotes reference lead 


or focuses its attention or is aroused by an trated in Figure 4. The application of 
external stimulus.” Auditory stimuli may physostigmine by itself results in no distine 
evoke spike potentials of 7Opv-150nv. As tive alteration of the EEG; but when it is 
reported by others, there is a rapid adapta~ followed by acetylcholine, changes may be 
tion to a series of such stimuli, evident within 30 seconds. They are mani 
3. Acetylcholine.-Acetylcholine chloride, fest as fast potentials of low voltage that 
in amounts of 0.03-0.06 cu. mm., was de- appear like ripples on the record. Within 
posited in the hippocampus on nine occasions another minute (lig. 4) the changes are 
dose of 0.06 cu. mm. weighs clearly discernible and are characterized by 

ipproximately 50y. The tip of the injecting bursts of regular activity with frequencies 
needle was usually sealed with physostig- around 30 per second and with voltages 
mine, which was allowed to dissolve and gradually increasing in amplitude up to 
diffuse out at the site of injection for several 1lO00nv to 200nv. At the same time, there 
minutes, If this was not done, acetylcholine may be an increase in background rhythmic 
failed to elicit the sustained and well-devel- activity at a frequency of about 4 per second 


ped electroencephalographic changes illus \s the fast oscillatory activity becomes more 


hip. 4 | lectroencephalog raphiv excerpts trom an experiment in which crystalline acetyl 
holine and physostigmine were deposited in hippocampus. Top three tracings illustrate injury 
lischarge and subsequent flattening of the record that are typically seen when needles enter 
or impinge upon hippocampu Acetylcholine was ejected from the needle several minutes 
ifter physostigmine, sealing tip, was allowed to dissolve in. situ Tracines below solid line 
I ite the changes that followed. Calibrations, one second and 200uv; negativity upward 
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conspicuous, it begins to be interspersed with 
high-voltage spikes. In some experiments 
the first major deflection of these spikes 
was positive; in others, negative. In about 
15 minutes this spiking activity becomes a 
The 
spikes usually did not exceed 700pv, but in 
1200. 


occurred fairly regularly at 8 per second for 


striking feature of the record ( Line 5) 


one experiment they reached and 


a period of several minutes. As the spiking 


activity begins to abate, rhythmic activity 
around 3 to 4 per second, with superimposed 
fast potentials of low voltage, again becomes 
conspicuous. Usually by the end of an hour 
the drug-induced changes are little, if at all, 
No EEG 


served when acetylcholine was deposited in 


in evidence. changes were ob 


the fimbria. 
4. Carhachol 


in amounts of 0.03 or 0.06 cu 


Carbachol was deposited 
mm. The tp 
of the injecting needle was usually sealed 
with glucose or sucrose, and occasionally 
with physostigmine. In the amounts used, 
these sealing substances produce by them 
selves no discernible alteration of the EEG 


In many respects, the nature and sequence 


of the EEG changes following carbachol 
are comparable to those that have been de 
scribed for acetylcholine. Two to four min 
utes after the drug is ejected by the stylet, 
rhythmically recurring potentials at about 
20 per second begin to appear in the EEG, 
and, as illustrated in the top line of Figure 
5, are frequently grouped in the form of 


spindles. Subsequently they increase in 
amplitude up to 600nV and may oceur in 
long trains. Intermittently thereafter, this 
fast oscillatory activity may be largely re 
placed by rhythmically recurring slow poten 


tials, at around 3 per second. At such times 


(Line 2) the fast potentials tend to group 
themselves on the falling phase ot these slow 
the 


drug Is deposited, high voltage spike . begin 


Waves. Seven to fifteen minutes after 


to appear interspersed among the fast oscil 


latory activity. lor the next 45 to 60 min 
utes these spiking potentials (Line 4) 
reaching 1400nV to) 1600nV, become the 
dominant feature of the record. They may 


occur continuously, with varying frequen 


cies of 7 to 10 per second, throughout this 


period \fter this prolonged and = intense 


Fig. 5.—Excerpts showing development, culmination, and subsidence of seizure activity 
induced by deposit of crystalline carbachol in hippocampus. excerpt in box shows activit 
in Line 4 as it appears with reduced gain of amplifier. Calibrations, one second and 200m, 
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hig. 6.-Records from two other experiments 


employing carbachol, illustrating slow rhyth 


mie activity with superimposed fast potentials that occur for long periods during subsiding 


phase of carbachol seizures. Note how the 


spike and fast oscillatory potentials tend to group 


themselves near the peak and on the falling phase of the slow waves. Compare with incipient 
tage of carbachol seizure shown in top tracings of preceding figure. Calibrations, one second 


nd 200pv 


discharge, the “seizure” gradually subsides 


during the next hour or two, dissipating in 


the same patterns of activity that character 
ized its development. As illustrated in big 
ure 6, taken from experiments on two other 
eats, background rhythmie activity at 2 to 
2.5 per second may be conspicuous during 
the period of the abating seizure. These 
records also illustrate how the spike and 
oscillatory potentials tend to group them 
selves near the peak and on the falling phase 
of the rhythmic slow waves. As illustrated 
in the last line of Figure 5, as the spiking 
and fast rhythmic potentials disappear, 
rhythmic activity around 3.5 to 4.5 per sec 
ond becomes the dominant feature of the 
record 

5. Methacholine.—-Methacholine chloride 
or methacholine bromide was deposited into 
the hippocampus on eight occasions, usually 
in the amount of 0.03 cu. mm, The tip of 


the needle was sealed with physostigmine o1 
sucrose. It is to be emphasized that the 
spiking activity associated with acetylcholine 
and carbachol never developed in these ex 
periments. Rather, the only notable change 
was a marked increase in the background 
rhythmic activity at about 4 per second, 
with superimposed oscillatory activity at 
about 35 per second, igure 7 illustrates the 
nature of these changes. They appeared and 
disappeared so gradually that it was difficult 
to estimate their time of onset and duration. 
They were clearly discernible only during 
the first hour following the application of 
the drug. 

6. Other Drugs.—The deposit of crystal 
line penicillin G (potassium salt) in the 
hippocampus resulted in the appearance of 
randomly occurring spikes with voltages up 
to 70Opv (Fig. 8). These spikes seldom 
occurred more frequently than once per sec 


Kig. 7.-Experiments employing crystalline methacholine were characterized by the appear 


ice of persisting rhythmic activity of the 


type shown above. With increased gain of 


unplifier (bottom tracing) one could clearly detect the presence of superimposed fast activity 
ita frequency of about 35 per second. Calibrations, one second and 200uv 


R HIPPO - R 


\ 


August, 1957 


4 
Af 
| 
120 ol 73, 


STIMULATION OF HIPPOCAMPI 


in | | 


Fig. & Tracing showing randomly occurring spikes in hippocampus following application 
of crystalline penicillin. These potentials were present for two hours and reached an amplituce 
of 700u, 


ond and gradually disappeared from the discharge, an merease in the drug-induced 
record during the course of two hours. activity was barely detectable But, as illus 
Crystalline arterenol elicited no significant trated in Figure 9, following an after-dis 


electroencephalographic changes in the hip- charge there was a marked recrudescence, 
pocampus or in other cerebral structures which would last as long as 9 or 10 minutes 
7. Post-Tctanic Reactivation of Chem In this particular experiment, such a recru 


cally Induced Aetivity——On several occa-~  descence could be elicited repeatedly during 
sions, when acetylcholine-induced changes the course of two hours, after which it 
were beginning to subside, it was observed could no longer be demonstrated 

that electrical stimulation through the in The same phenomenon has been seen when 
jecting needle brought about a prolonged carbachol was deposited into the hippo 
resurgence. Electrical stimulation was usu- campus, as well as in other cortical struc 
ally applied for 10 seconds with the stimu- — tures,” regardless of whether or not 
lator set to deliver 1 msec. pulses at a rate physostigmine was also applied. As illus 
of 60 per second. When the voltage was trated in Figure 10, post-tetanic enhance 
below that required for inducing an after ment of the seizure activity 1s not prevented 


Fig. 9—Recrudescence of drug-induced changes following an atter-discharge 
tracings) elicited by electrical stimulation at the same point where acetylcholine 
mine had been applied to hippocampus. Left-hand top tracing shows the 
induced activity prior to the after-discharge. See text for further details. ( 
second and 


(see top two 
and physostig 
subsiding drug 
alibrations, one 


L.HIPPO.- 


Mac Lean 121 


A. M. A. ARCH 


L. HIPPO. 


IVES OF NEUROLOGY AND PSYCHIATR) 


Fig. 10.—Enhancement of carbachol-induced 
ifter-discharge im an animal anesthetized with 
break in top line) w induced by 
had been applied 


( tollowing 
the drug 


a>» 


by anesthesia. In this experiment, the ani 


mal was anesthetized with chloralose and 


urethan. Subsequent to the short electrically 


induced after-discharge shown in the Figure, 
amplitude 


40) 


returned 


there was a gradual increase 
of the 


seconds, 


seizure activity during the next 
after 


to prestimulation levels during the course 


which it gradually 
of several minutes 
&. Spontaneous Reactivation During Anes 
thetization..-A 


activity also been 


recrudescence of seizure 


has seen to occur spon 
taneously during the period when an animal 
is succumbing to an anesthetic dose of pento 
barbital the 
abating activity following the de 
the hippocampus of 
an unrestrained and waking The 
middle tracing (2), showing a recrudescence 
of the recorded 
after the animal fell over after 


This 


sodium. igure shows 


seizure 


posit of carbachol in 


animal 


activity, was immediately 


an anesthetic 


dose of pentobarbital recrudescence 


1] carbachol-imne 
A 


fell down 
minutes. 


Recrudescence a 
pentobarbital 
alter 
three 


big 
anestheti 
taken immediately 
lasted approximately 
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ot 
shows 
under 


dose of st 


cat 


15 minutes 


following 
urethan 
at 


seizure activity 
chloralose and 
electrical stimulation 


a short hippocampal 
The after-discharge 


the same poimt where 


lasted three record 


that 


after which the 
the 


shown in the bottom tracing (C). 


munutes, 


gradually assumed appearance of 


III. Propagation of Hippocampal Seizures 


To obtain a detailed picture of the cortical 
spread of electrically and chemically induced 
the 
ments were performed in acute preparations. 


hippocampal seizures, present experi 
Limited exploration was also carried out in 
The 
of one hemisphere was exposed under ether 
the 
Clarke instrument. 


subcortical structures cerebral cortex 


anesthesia, with animal in a Horsley 


Subsequently, local anes 
and the animal 


thesia was employed, was 


maintained under artificial respiration with 
» 
The cerebral 
cortex was explored with bipolar, ball-tipped 


a quieting dose of tubocurarine U.S or 


decamethonium (Syncurine ). 


stainless steel electrodes placed 2 to 3 mm. 


apart. Subcortical recording was performed 


luced seizure in an animal succumbing to an 
ihbsiding carbachol-induced activity. BB, record 
the influence the anesthetic. Recrudescence 


after pentobarbital 
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campal seizures from exposed cortex are 
diagrammatically represented in Figure 12 
Phey are in keeping with what Kaada ** and 
Creutzfeldt and Meyer Mickeleit 7 found, 
respectively, in anesthetized and unanesthe 
tized cats. 

2. Chemically Induced Seizures.—The de 
posit of carbachol in the hippocampus of 
the curarized cat failed to elicit as prolonged 


and sustained high-voltage seizures as in the 


unrestrained and waking animal. The pat 
tern of propagation was in conformity with 
that found with electrically induced dis 
charges 

In both acute preparations and unre 


O re) re) strained, waking animals, it has been 


observed that during the build-up of a 
carbachol-induced seizure in’ the hippo 
\ + + + campus continuous rhythmic activity, of the 


type illustrated in Figure 13, appears in the 


opposite hippocampus. Subsequently, when 
high-voltage spike potentials develop and 
are propagated, the rhythmic activity is no 
longer in evidence. It has also been noted 


that during the development of carbachol 


induced seizures regular activity at 2 5 
big 12 Schemat representation OL propaga \ it Ses 
tion ot hippocampal! ifter-discharwe to cortex ot} pel second appears inh recordings trom the 
d ‘ < at's iT: sho 
iateral and medial surfa me Ot Ca brain, me head of the caudate nucleus. As illustrated 
respectively in upper and lower drawing 
clearly positive points ; + barely detectable propa elsewhere,“ when the seizure is well de 
gation; circles, negative points veloped, corresponding fast potentials of 
with concentric bipolar electrodes 1.5 to 2 low to moderate voltage may be seen. Other 
mm. apart subcortical findings, such as spread to the 
1. Electrically Induced Seizures Lhe re septal region and hypothalamus, were = in 
sults of recording the propagation of hippo keeping with what Creutzfeldt and Meyer 
Fie. 13 Continuous record illustrating the persisting background! rhythmic activity that 
appears in hippocampus of one side (1. /lippo.) at the une time as a carbachol-induced 
eizure is buildin ip in the opposite hippocampus (FR. Calibrations, one second and 
100m. 
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Mickeleit ° and others have reported in re 
yard to electrically induced hippocampal 


after-discharges. 


Comment 


Spread of Chemicals im Brain.-Objec 
tions are made to the use of chemical stimu 
lation in the study of functional localization 
in the brain on the grounds that the injected 
ubstances fail to remain loc alized but spread 
widely along paths of least resistance 01 
diffuse rapidly to involve remote structures 
In the first instance, there is a valid objec 
tion when substances are injected in solution. 
Because of the nonyielding character of 
brain tissue, even minute amounts of solu 
tions tend to follow paths of least resistance 
and to eseape from the region in which they 
are deposited The method used in the 
present study of depositing chemicals in 
solid form militates against this complication, 
lhe second objection, that chemicals diffuse 
rapidly and spread widely in the brain, 1s 
based on a mistaken assumption. As de 
scribed in the section on “Methods,” it has 
been shown by the use of dyes and radio 
phosphorus that cerebral tissue greatly re 
stricts the diffusion of soluble substances 
Ilyaluronidase fails to imerease to any ap 
preciable extent the spread of dyes in the 
brain. Duran-Reynals interprets such find 
ings as evidence of the relative paucity of 


ground substance in the brain." 


The electroencephalographic and behav 
ioral observations of the present study, as 
well as of other investigations to be reported, 
provide further evidence of the slow and 
relatively localized spread of chemical sub 
stances in the brain. Indeed, it early became 
evident that unless cholinergic agents were 
deposited in concentrated form there failed 
to result an activation of sufficient neural 
elements to bring about significant electro 
encephalographic and behavioral changes. 
This finding was surprising in view of the 
observation by Brink et al. that the applica 
tion of acetylcholine in high concentration 
to sympathetic ganglia arrested the activity 


of nerve cells.° In the present experiments 
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is must be inferred that, although the drugs 
may have arrested neural activity at the 
point of deposition, they dissolved and dif 
fused out in proper concentration to bring 
about excitation of large numbers of sur 
rounding neural elements. Presumably, car 
bachol elicited much more intensive seizure 
activity than acetylcholine because, not being 
destroyed by cholinesterase, it continued to 
spread and excite a greater number of nerve 
elements 

Variations in Chemically Induced Seizur. 
Patterns.-On the basis of their experimen 
tal findings, Chatfield and Purpura have 
postulated the “existence of two cortical 
mechanisms, both cholinergic, one of which, 
the more atropine-sensitive, is inhibitory of 


the other.” ® 


Such an hypothesis is appeal 
ing in regard to the present study because 
it may account for the different clectroen 
cephalographic patterns elicited by metha 
choline, on the one hand, and acetylcholine 
and carbachol, on the other. Methacholine 
is generally claimed to have a muscarinic 


action, which is blocked by atropine 18 This 


drug did not elicit the spiking activity asso 


ciated with acetylcholine and carbachol, but 
produced only an apparent increase in 
rhythmically recurring potentials. Acety| 
choline and carbachol, which have both a 
muscarinic and a nicotinic action, elicited 
both rhythmically recurring activity and 
spiking. Once spiking developed following 
carbachol, it continued almost without in 
terruption for close to an hour. In one 
instance acetylcholine also resulted in such 
uninterrupted firing, but for a shorter time 
The postulated inhibitory system of Chat 
field and Purpura includes cells of short 
axon (Golgi Type II cells). In comparison 
with cortex that differentiates at a later time 
in phylogeny, the hippocampus is relatively 
poor in these elements. It is conceivable that 
an absence of a well-developed “inhibitory 
system” might account for the “runaway” 
type of discharge that has been described, 
a possibility that receives some support from 
the fact that such prolonged, uninterrupted 


discharges are not seen in other cortical 


| 
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Fig. 14—-Characteristic appearance of seizure activity induced in the posterior hippocampal 
gyrus (entorhinal cortex) by the deposit of crystalline carbachol. In Figure 5, Line 4, contrast 
wve discharge with the uninterrupted seizure activity elicited im 


the periodic nature of the t 
lru Calibrations, 1 econd and 


hippo. mpu by the same 


structures which have a larger number of — sary to elicit a hippocampal atte discharge 


the elements in question In the posteriol becomes greatet 


hippocampal eyrus (entorhinal cortex), for Hlipt campal and “After-Dis 


g 
example, the drug-induced changes are of ¢harges.”’—-There are various lines of ev1 
the kind illustrated in Migure 14, which dence that electrical stimulation of brain 


shows bursts of potentials followed by rela tissue results in the liberation of acetyl 


aed ilent interval The discharges eh choline*!4 It has been pointed out that the 

the hippoc: us ane oO 

PI rhinal seizure activily induced by carbachol bears 

cortex are so dissimilar as to allow one to ; 

. many similarities to that of after-discharges 

tell which of the two structures has been : : 
elicited by electrical stimulation.* he 


penetrated by the injecting needle 
same may be said in regard to “imyury 


Although there are individual ditferences 
discharge The po sibility. therefore sug 


the configuration of the discharge shown 
gests itself that both mechanical and eles 


in Figure 14 is generally similar to what 
trical stimulation of the hippocampus result 


one finds in other limbic areas, as well as in 
in the release otf tree acetylcholine (Oo like 
the neocortex No svstematie study has been 
ubstance) in an amount that temporarily 


made, but it | sig cance resent 
I ide, ) Mw grin ince tor the pre en exceeds the p pacity ot the local choline 


discussion that in some cortical areas at terase to bring about its destruction 


least methacholine elicits tl am we of ; 


discharge as seen with acetylcholine and 


If. as suggested, clectrical stimulation re 
carbachol. The question of whether or not 
ults in the release ot acetvicholine, tt would 


chemically distinctive inhibitory cells, postu 
help to ¢ xplain the prolonged rec rudescence 


lated by Chathel Urpt ‘ 
ited b iathield and Purpura, account for seizure activity following electrically in 


the difference In Toregoing pattern duced dl har the experiment 

one that ibly can be ettled by nvolying acetvicholine and phy ostig 
ploying microelectrical techniques. § ine and (2) carbachol alone. In the first 

In concluding this part ot the discu ol nstanece t! rht be inferred that the pel 
it is of interest to point out that as one istent action of physostigmine at the ite 
ascends the phylogenetic scale, one finds an Of the electrode prevents the local break 
increasing number of cel ot hort axon 1 down ot icetvicholine relea ed by electrical 
the hippo i ) ! In observations on rat timulation Main carbachol vhich ha 


cat ind monke ve have been impre ed been reported to have an anticholinesterase 
that in each higher form the voltage neces. tion (Ammon, cited by Bovet and Bovet 
Nitte*) might be pre umed to act im the 

anticholinesterase action ot carbachol in con 
ious junction with the liberation of acetylcholine 


during light anesthesia 41144 might also 


1? 
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serve to explain the transitory recrudescence 
of carbachol-induced seizures that is seen in 
an animal succumbing to an anesthetic dose 
ot pentobarbital 

Hippocampal Rhythmic 
trophysiological studies have shown that 
stimulation by way of various intero- and 
exteroceptive systems results in rhythmically 
recurring potentials in the hippocampus.'*-?? 
“41 Slow regular activity occurs spontane 
ously when an animal is aroused or alerted 
or appears to shift or focus its attention.1? 
(green and Arduini have found that electrical 
stimulation of the midbrain tegmentum, 
hypothalamus, preoptic region, septum, and 
intralaminar nuclei evokes comparable 
changes.’” In this laboratory it has been 
found that continuous rhythmic activity may 
be recorded from the hippocampus for pro 
longed periods following the deposit of cho 
linergic drugs not only in the contralateral 
hippocampus, as reported above, but also in 
the septal nuclei, hypothalamus, periaque 
ductal region, and ventricular system. 

In all the foregoing instances it may be 
iiferred that the rhythmic activity is en 
gendered by extrinsic neural influences. The 
present study has shown that slow rhythmic 
activity can also be induced by the local 
application of cholinergic agents to the 
hippocampus. The elements that give rise 
to this activity are unknown, But whatever 
its source, there is evidence, under certain 
circumstances, of a correlation between the 
waxing and the waning of these slow poten 
tials and the excitability of some of the 
neural elements. This was illustrated in 
ligures 5 and 6, which show that during 
the development and subsidence of carba 
chol-induced seizures fast oscillatory or spik 
ing potentials tend to group themselves neat 
the peak and on the falling phase of the 
slow potentials. In a study using microele: 
trodes, Green and Machne reported that in 
some instances “slow hippocampal rhythms 
following a seizure discharge induced by 
stimulation of the hippocampus of the oppo 
site side were seen to have a very exact 


correspondence with bursts of unit dis 
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charges.” similar relationship was 
occasionally seen during resting activity and 
following some forms of sensory stimula 
tion. 

Long-continued rhythmic activity has been 
observed in the hippocampus during certain 
stages of ether anesthesia and following the 
administration of reserpine.** It is unknown 
whether this activity is primarily attribu 
table to a local action of these agents on the 
hippocampus or to their effect on related 
structures, but it is of interest to point out 
in regard to what has just been said that 
light ether anesthesia results in the liberation 
of acetylcholine in the brain.?** Whether or 
not reserpine acts similarly deserves investi- 
gation 

With continued investigation in this labor 
atory, it has become evident that the entire 
hippocampus does not show uniformity in 
regard to the rhythmic activity under con- 
sideration. The portion proximal the 
amygdala appears to manifest random fast 
activity in most of the situations that have 
been mentioned. In this regard, its behavior 
is comparable to that of the cortex of the 
outer convexity of the brain. There is no 
ready anatomical or physiological explana 
tion for these dis« repancies, 

Propagation of Hippocampal Seizures 
The significance of the findings of this 
aspect of the study will be discussed in Part 
I] of this study. 


Summary 


This study represents one of a series of 
investigations on the functions of parts of 
the hippocampus and other structures of the 
limbic system, The present experiments 
were performed on cats and focused atten 
tion on an intermediate segment of the 
hippocampus lying between frontal planes 
\1.5 and A4.5 of Horsley-Clarke coordi 
nates 

Reasons are given for employing ‘“cholin 
ergic’ as well as electrical stimulation in 
this particular study. A method is described 
that allows one to stimulate electrically or 
chemically the same point in the brain and at 
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the same time to record the electroenc ephalo 
graphic and behavioral changes in unre 
strained animals. In addition to the technical 
procedure, this communication deals with 
The 


following paper will report the behavioral 


the electroencephalographic findings. 
observations, 

Primary consideration is given to the 
electroencephalographic changes following 
the application of acetylcholine (with physo 
stigmine ) methacholine, and carbachol. Ap 
plication of these agents in crystalline form 
militates against their escape from the region 
in Which they are applied and thereby helps 
to circumvent 


a complication that occurs 


with the use of solutions. Such application 
also provides the most effective means of 
eliciting pronounced and enduring electro 
encephalographic changes. [Evidence is pre 
sented that cerebral tissue greatly restricts 
the spread of soluble substances in the brain 

The most pronounced EEG changes are 
seen with carbachol. Two to four minutes 
after its application rhythmic potentials at 
about 20 per second appear and are fre 
quently grouped in the form of spindles 
Subsequently they increase in amplitude and 
may occur in long trains. Intermittently 
background slow rhythmic activity is seen, 
and at such times the fast potentials tend to 
group themselves near the peak and on the 
falling phase of the slow waves. Seven to 
fifteen minutes after the drug 1s deposited, 
high-voltage spikes begin to appear inter 
spersed among the fast oscillatory potentials 
Subsequently they may occur almost con 
tinuously for periods of 45 to 60 minutes, 
1400nv to 1600p. 


\fter this prolonged discharge, the seizure 


reaching amplitudes of 


gradually subsides during the next hour o1 
two, dissipating in the same patterns of 
activity that characterized its development 
As it dies out, slow rhythmic activity be 


comes the conspicuous feature of the record 


VaclLean 


The changes occurring with acetylcholine 
are in many ways similar to those seen with 
but 
shorter in duration, seldom lasting more than 


carbachol, are much less intense and 


an hour. Unless acetylcholine is used in 
conjunction with physostigmine, pronounced 
and enduring changes are not consistently 
obtained. 

The application of methacholine is charac 
teristically followed by the appearance of 
persisting slow rhythmic activity with super 
imposed fast potentials In the hippocampus 
this agent does not elicit the spike potentials 
seen with the former two drugs A possible 
explanation of the difference in the respec 
tive seizure patterns is discussed 

When seizure activity is beginning to sub 
side after the application of (1) acetylcholine 
and physostigmine or (2) carbachol alone, 
it shows a prolonged recrudescence following 
an after-discharge elicited by electrical stim 
ulation at the point where the chemicals were 
A recrudescence also occurs spon 
taneously when an animal is succumbing to 
an anesthetic dose of pentobarbital. Possible 
explanations for these phenomena are con 
sidered, 
similarity 


Attention is drawn to the 


between the seizure activity induced by 
carbachol and that associated with injury 
after 


The possibility is suggested that 


discharges and electrically induced 
discharges 
and electrical stimulation result in a 
that 


temporarily exceeds the capacity of the local 


injury 
release of acetylcholine in an amount 
cholinesterase to bring about its destruction. 

An investigation on the propagation of 


electrically and chemically induced hippo 
campal seizures to other cerebral structures 
is described 

The slow rhythmic activity that occurs in 
the hippocampus of waking animals under a 
discussed in the 


variety of conditions is 


light of the present experiments. 


References are 
33.3 Cedar St 


viven at the end of Part I] 
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Chemical and Electrical Stimulation of Hippocampus 


in Unrestrained Animals 
Il. Behavioral Findings 


PAUL D. MaclEAN, M.D., New Haven, Conn. 


The present study represents one of a 
series of investigations on the localization of 
function in the limbie system and deals with 
the results of electrical and chemical stimula 
tion of an intermediate segment of the 
hippocampus in the cat, the limits of which 
were stated in Part I. On the basis of 
anatomical information, it is probable that 
this segment receives overlapping afferents 
from the angular bundle and the cingulum.**: 
” A major portion of the fibers of the 
angular bundle are from the posterior part 
of the hippocampal gyrus (entorhinal area 
of Brodmann, angular ganglion of Cajal). 
There is evidence that the cingulate cortex 
contributes to the large bundle of fibers in 


the cingulum.*® The foregoing anatomical 


findings are supported by studies employing 
strychnine neuronography.*? Furthermore, 
it appears evident from such studies ** that 
the part of the hippocampus under con 
sideration, im contrast to the portion lying 
proximal to the amygdala, is not fired by the 
frontotemporal cortex of the limbic system 
(posterior orbital, insular, temporal polar, 
and pyriform cortex ) 

Initial exploration with electrical stimula 
tion indicated that the portion of the hip 


pocampus under study was relatively 
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“silent.” As explained in Part I, the pos 
sibility suggested itself — that prolonged 
cholinergic stimulation might bring about 
changes that could not be demonstrated in 
the foregoing manner. A method was there- 
fore devised which allows one to compare 
the effects of chemical and electrical stimu 
lation of the same point in the brain and 
at the same time record the electroencephalo 
graphic changes in the unrestrained and 
waking animal. Part I described this method 
and the experimental procedure and reported 
the electroencephalographic observations. 
The present paper will deal with the be 
havioral findings 


Materials and Methods 


The reader is referred to Part I for a deserip 
tion of methods and procedures. Most of the 
chemical stimulations involved the use ot 
acetylcholine (with physostigmine), methacholine 
( Mecholyl), and carbachol (Doryl) Behavioral 
observations were made on 28 cats. Simultaneous 
EEG recordings were obtained in 18. Toward the 
end of this study construction was completed on 
a special viewing stage designed for conditioning 
experiments and making motion pictures This 
stage, built in the form of an are and having a 
concave window of hard-surface Lucite, allowed 
pictures to be obtained with a constant lighting 
source and with the animal kept within the focal 
range of the camera. Films documenting the find 
ings to be reported here have since been obtained 
in the course of collaborative investigations dealing 
with specific behavioral alterations following 
chemical and electrical stimulation of the hippo 
campus. The illustrations used in this paper are 
from motion pictures taken during experiments 
performed in collaboration with Drs, Chul Kim 
and John Flynn. To provide supporting evidence 
of a comparative nature, a brief description will be 


given of behavioral changes in the rat during and 
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Phese 


endocrino 


following hippocampal seizures 


tions were made in the course of an 
logical study performed in collaboration with D1 
Alvin Brodish 


Termtmology As will be 


reac 


frequent reference 


made to enhanced pleasure and grooming 


tions and to receptivity to genital manipulation, a 


statement will be made as to the meaning of these 


expressions. Enhanced pleasure reactions will re 


fer to the appearance in a conspicuous form 0o1 


that are signs 


These 


and 


those manifestations interpreted as 


of contentment and passivity in the cat 


loud 
turning over on back, roll 


include spontaneous purring; kneading 


fanning of forepaws; 


ing, twisting, stretching, and fanning of torepaws; 


rubbing head and body vigorously against iam 


mate objects or the examiner. Enhanced grooming 


will refer to the appearance in a conspicuous and 


enduring form of grooming activity. Receptivity 


to genital manipulation, over and above its manifest 


meaning, will imply the susceptibility of the male 


cat to the inducement of penile erection. In our 


own experience and in the experience of others 1t 


is only a rare male cat that will not resist and 


avoid genital manipulation. For example, Root and 
Bard “In the 


impossible, except immediately after the subsidence 


state normal male cat it proved 


ot an erection accompanying sexual activity, to 
evoke any degree of penile turgidity by manipula 
tion of the organ. Such a procedure almost always 


induced vigorous signs of anger.” 


Results 


I. Chemical Stimulation of the Hippocampus 


The following account is based on ob 
servations on 18 cats in which simultaneous 
clectroencephalographic recordings afforded 
the opportunity to ascertain the presence or 
absence of drug-induced changes in the hip 
pocampus. The sites of the needle electrodes 
are schematically shown in Figure 2 of Part 
I Crystalline acetylcholine was deposited 


in the hippocampus on nine occasions; 
methacholine, eight. times, and carbachol, 
eight times. It is to be noted that this 


numeration excludes injections into the 
fimbria. The drugs were applied in amounts 
usually ranging from 0.03 to 0.06 cu. mm. 
In the case of methacholine and carbachol, 
the tip of the injecting needle was sealed 


With 


choline, physostigmine was used on 


with physostigmine or sugar acetyl 


all but 


one occasion 


MacLean 


Phere 


were 
that 


| Immediate Se quelae 


number of behavioral manifestations 
oceurred variably and sporadically at the 
time the injecting needle induced the imyjury 
discharge in the hippocampus or during the 
subsequent five minutes. These included 
meowing; sniffing and looking upward; re 
traction of ipsilateral ear; contractions of 
ipsilateral face; tendency to closure of the 
ipsilateral eye and relaxation of mictitating 
membrane; licking; slight salivation; 
mydriasis, and defecation and uration 
Sometimes there was moderate cardiac ac 


celeration during the injury discharge 
2. Acetylcholine and Methacholini 


cept for an apparent enhancement of pleas 


ure and grooming reactions following 9 


of 17 stimulations, there were no significant 
that 


correlated with the bioelectrical changes mn 


behavioral manifestations could — be 


duced by these drugs. It is to be emphasized 
that these changes in disposition were 11 
striking contrast to the angry behavior that 
resulted if these drugs were injected inte 
the hippocampus in solution and escaped mito 
the overlying ventricle (see below), They 
gain added significance in the light of the 


following two experiments: At one time, 


owing to a shortage of cats, it was decided 
to use two animals that had been set aside 
for acute experiments under anesthesia be 
cause they were of such a mean disposition 
During a month of observation they had at 
no time been observed to show friendly be 
havior but, on the contrary, would hiss, spit, 


and assume an angry, defensive attitude 


whenever approached It was, therefore 
striking to find that both spontaneous and 
induced pleasure reactions first oceurred in 
these animals when changes resulting from 
chemical stimulation appeared in the IelG 
The fifth line of Figure 4 of Part I illus 
trates the nature of the drug-induced ac 
tivity in the hippocampus of one of these 
animals at the time pleasure reactions first 
became evident 

3. Carbachol The behavioral manifesta 


tions following carbachol were found = to 


correlate with three stages of elec troeneeph 


129 


= 


A, M.A 


alographic changes: (1) stage of develop 


ment; (2) culmination, and (3) 


stage of 
stage of subsidence 

(1) Stage of Development : During the first 
15 minutes, with the build-up of seizure 
activity, there is little forewarning of the 
profound behavioral changes found in the 
second stage. The cat may appear as though 
settling down to sleep, or it may occasionally 
manifest some sniffling and furtive looking 
ibout and upward. It appears to respond 
appropriately to external stimuli 

(2) 


About 15 
minutes after carbachol, high-voltage spiking 


Stage of Culmination 


activity becomes practically continuous im 
the hippocampus (Line 4 of Fig. 5, Part 1), 
and concurrently the cat lapses into a state 
in Which it appears to be in a stupor. It 
shows a lack of spontaneity of movement 
and seems oblivious to incidental noises and 
the The ab 
sence for the most part of convulsive ac 


commotion im environment 


tivity im the body musculature stands in 
striking contrast to the intense nature of the 
seizure recorded electrically. Two animals 
showed some ipsilateral convulsive move 


ments of the face 


The apparent loss in psychic capacities, as 
opposed to the retention of postural, loco 


motor, and 


viscerosomatic can be 


reflexes, 
illustrated by the animal's behavior during 
Although the 


pupils react to a light, the animal will not 


a number of manipulations 


avoid the light, nor will it cringe when one 


pretends to strike the face. One may con 


tinually blow smoke into its face and there 
will be blinking and tearing of the eyes, but 
The head 


may Shrink back momentarily but will return 


the amunal will not move away 


just as quickly to the source of irritation. 
there 
to all 
of moderate 


In general, 


appears to be under 


reactivity forms of noxious 


stimuli 


intensity. Intense noxious 
stimulation, however, results im behavioral 
changes that are remarkably dramatic be 
cause of their violence and the suddenness 
If the cat's 
nose is momentarily touched with a hot 


the 


of their onset and termination. 


object, animal may suddenly jump a 
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distance of several feet and then just as 
suddenly assume a pseudocatatonic stance 
that will be maintained for a minute or more. 
A momentary hard pinch of the tail may 
cause the animal to dart suddenly forward 
for several steps, after which it will abruptly 
stop in a trance-like state. If such a pinch 
is continued, the cat will growl, hiss, strike 
out, and thrash about in a frenzy, or bite 
at a food dish or any object immediately in 
front of it. It seems utterly confused and 
Asa 


consequence, one can give a prolonged hard 


blind as to the source of the stimulus. 


pinch to the ear with complete impunity. 
During the period of frenzy there are pupil 
lary dilatation, salivation, and marked car 
diac acceleration. Upon cessation of the 
noxious stimulus, the animal suddenly as 
sumes a prolonged catatonic-like stance. In 
the meantime, salivation ceases, the pupils 
return to their former size, and the heart 
rate falls to within normal limits. 

In regard to the catatonic-like manifesta 


tions, it is to be noted that sometimes the 
animal may be draped into various postures, 
which it will maintain for minutes at a time. 
This is illustrated by Figure 1, which shows 
a cat placed in a sitting posture with one 
elevated and 


forepaw resting awkwardly 


on a stool. Unlike the cataleptic state, how 


ever, there is no perceptible increase in 
musele tone. The animal's ability on prov 
ocation to run and jump without falling 
attests to the retention of righting mechan 
isms. There is the additional significant 
finding that the cat may be dropped upside 
down from a height and right itself 


During the height of the seizure, unless 
the the 


heart and respiratory rates do not show an 


one stimulates animal into action, 
appreciable change from the values observed 
prior to the application of carbachol. In two 
instances stroking the genital was noted to 
result in a forceful evacuation of urine 
without the animal's assumption of appro 
priate posture. 

(3) 


second 


Stage of Subsidence: the 
third 


activity is abating, the cat may manifest 


During 


and hour, when the seizure 
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enhanced pleasure and grooming reactions 
and be unusually receptive to genital ma 
nipulation One animal embraced the arm 
of the experimenter in a sloth-lke manner 
and could thus be suspended in the air dur 
ing genital stimulation. Over and above the 
oral activity associated with grooming, the 
engage 


biting and licking of the hand of the ex 


animal may prolonged 


perimenter 


Fig. 2.--lf the high-voltage seizure activity as 
sociated with Stage 2 of a carbachol-induced hip 
to cle velop, an 


pocampal seizure tail may 


how only unusual receptivity to genital stimula 
tion and the enhanced pleasure and grooming 
reactions that characterize Stage 3. This illustra 
tion from moving picture show in induced 
sustamed erection in such an animal 


gentle 


Fig l An excerpt 
trom motion pictures il 
lustrates that during 
Stage 2 of a carbachol 
induced hippocampal sel 
zure an animal may be 
placed in awkward pos 
tures which it will main 
tain lor minute 


Linnie 


If insufficient carbachol is deposited im 


the hippocampus to induce high-voltage 


seizure activity and the asso iated behavioral 
changes seen in Stage (see above), the 


only noteworthy findings are enhanced 


pleasure and grooming reactions and re 
ceptivity to genital stimulation, igure 2 
shows an induced, sustained erection in such 
an animal 

make a 


In the that the needle 


shallow penetration of the hippocampus and 


event 


the drug escapes into the ventricle, the 
animal manifests contralateral cireling and 
angry behavior of the type to be deseribed 
below in giving the results of intraventricu 
If, at 


the same time, high-voltage seizure activity 


lar injections of cholinergic agents 
builds up in the hippocampus, the animal 
is unable to direct its angry behavior 

Other Drugs 
sium penicillin G was deposited in the hip 
Thi 


recurring negative spikes, 


In one instance potas 


pocampus agent elicited randomly 
which during the 
first half-hour occurred as frequently as | 
per second and reached an amplitude of 
700 Part 1) 


spikes, the 


(hig. &, After the appear 


ince of the animal groomed 
intensively and continuously for a period of 


18 minutes, particularly in the region of the 


The movement artifact 


groin and genitals 
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ppearing in the EEG recording throughout 
this period provided a graphic measure of 
the grooming activity. 

In preliminary studies prior to making 
clectroencephalographic recordings, a variety 
of drugs were injected into the hippocampus 
to ascertain whether or not they would 
induce significant behavioral changes. These 
included epinephrine, arterenol, pilocarpine, 
tubocurarine, strychnine, and pentylene 
tetrazol U. S. P. (Metrazol). As the re 

ults did not appear to be promising, further 
investigation was not carried out 

Incidence of Enhanced Pleasure and 
Grooming Reactions——-A_ review of the 
protocol disclosed that enhanced pleasure 
and yrooming reactions were observed fol 
lowing 14 of 26 chemical stimulations of the 
hippocampus and involved 10 of the 18 
inimal This observation compared with 2 
uch positive reactions following 28 chemical 
timulations elsewhere, including 7 in the 
fimbria, where in no instance were ERG 
changes observed. These reactions were not 
noted on eight occasions when empty 


needles or 


campu 


ucrose was placed in the hippo 


Il. Effects of Intraventricular Injection of 


Cholinergic Drugs 


inary experiments, when the 


hippocampus was injected with 0.01 ce. of 


106) acetylcholine and an equal amount of 
0.5¢) physostigmine, or with 2.50 metha 
holine vith or without physostigmine ), 
there resulted a characteristic syndrome in 
cireled to the contralateral 

| laved angry behavior In addi 

finding that such injections are 

by the leaking back of — the 

the needle into the ventricle 

nd Methods,” Part 1). ther 

llowing reasons for attributing 

the foregoing svndrome to stimulation of 
other tructures lining the ventricular 
vste The same manifestations could be 
obtained by injecting directly into the lateral 
entricle above the caudate nucleus, and 


angry behavior without contralateral circling 


was associated with injections into the third 
ventricle or surrounding gray matter close 
to the aqueduct 

The onset of the syndrome was usually 
signaled by barely audible growling three 
to four minutes after the injection, often 
occurring with every other breath. Shortly 
after, the animal would commence to circle 
intermittently to the opposite side, and at 
the same time the growling became louder 
and was periodically punctuated with hisses 
Any external stimulus characteristically 
evoked hissing and circling. Sometimes 
there would be frenzied circling for as long 
as 10 minutes. If an injection was then 
made on the other side, circling occurred 
in the opposite direction. 

The spontaneous hissing and growling 
were associated with furtive looking that 
suggested a preoccupation with some hal 
lucinatory experience. Sometimes an animal 
would make a ferocious, directed attack 
if approa hed. The attack usually could not 
be directed if one approached from the side 
of the injection. There seemed to be an 
inability to orient to any stimulus (e. g., 
sound, touch) that came from that direction; 
almost invariably the head turned toward 
the opposite side. The angry manifestations 
gradually subsided during the course of an 
hour, after which the animal was usually 
receptive to petting 

In subsequent experiments involving the 
deposit of crystalline carbachol, it was found 
that the same syndrome occurred if the 
drug entered the ventricular system. The 
vinptoms, however, were generally more 
intense and longer in duration. Angry be 
havior might persist for as long as seven 
hour \lthough the animals would readily 
ittack any ‘rson who approached then 
they would no more than hiss or growl 

or a mouse. In these experiments 

fine tremors of the head were sometimes 

so pronounced as to inter fere with recording 
the 

In all the foregoing experiments, there 

was a variety of autonomic manifestations 


In cases in which electrocardiographic trac 
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ings were obtained, there was found a 


marked cardiac acceleration during — the 
period of angry manifestations, e. 
120 to 240 


dilatation was a common finding. In_ the 


g., from 


beats per minute. Pupillary 
protocols of 18 experiments, salivation was 


noted to be pronounced in 6 instances, 


piloerection in 5, “shivering” in 5, and 
panting in 4. In one animal showing panting 
after carbachol, the respirations continued 
at a rate of 200 per minute for over a 


period of two hours. Urination was noted 
but two times and defecation once. Sweating 
of toe pads was not observed in any animal. 
Sherwood et al 


Comment reported 


angry “hallucinatory” behavior in cats in 
association with intraventricular injections 
of acetylcholine related compounds.” 
Apparently it was not so marked as that 
described here. They did not comment on 


contralateral circling. On the basis of ex 
periments to be described elsewhere, it 1s 
probable that the contralateral cireling can 
be attributed to stimulation of the caudate 
nucleus.5* Such circling has been a common 
finding following cholinergic stimulation of 
this nucleus, but not of other structures 
lining the ventricular system, specifically the 
hippocampus, dorsal thalamus, septal nuclei, 
and hypothalamus 
that the 


manifestations are the 


Other evidence indicates 


angry behavior and autonomic 


result of activation 
of gray matter surrounding the third ven 
tricle and the aqueduct. In one animal, when 
carbachol was deposited in the gray matter 
close to the aqueduct, angry manifestations 
persisted until the time the animal was killed, 
three days later. In contrast to injections in 
the lateral ventricle, those involving the third 
ventricle and surrounding gray matter result 
in angry behavior that is readily prosecuted 
in any direction 


III. Behavioral Changes During Electrical 
Stimulations of Fimbria and Hippocampus 


electrical stimulation was usually carried 
out after the drug-induced electroencephalo 
graphic changes had disappeared or prac 
tically subsided. nine 


instances empty 


Macl.can 


needles were inserted for the purpose ot 
The sites of the 
Part 


1. Various parameters of stimulation were 


recording and stimulating. 
electrodes are indicated in Figure 2, 
used. The following account ts based on 


results obtained when the stimulator was 
set to deliver 1 msec. pulses at 60 per second 
Stimulation 


was usually applied for not 


longer than 10 seconds, ‘he responses seen 
during stimulations at 37 electrode positions 
with a stimulus intensity below or at just 
threshold for eliciting an after-discharge are 


Table. The 


number of times a particular response was 


tabulated in the accompanying 


obtained by stimulating points within: plus 
or minus | mm. of the frontal planes shown 
in Figure 24 and B of Part I, respectively, 
are listed in the first two columns. The third 
column gives totals. 

Fable 


Was 


from the that the 


plane A2 


“silent” as compared with plane 4, 


It is apparent 
hippocampus at relatively 
where 
the electrodes were frequently ina position 
to contact the fimbria 


of the head, the 


The animal’s turning 


commonest finding, fre 


quently suggested an attitude of alerting 


and attentiveness, particularly if accom 


panied by a pricking of the ears and some 
There 


low ny additional observations 


pupillary dilatation were the fol 


Purring, if 


already present, continued throughout the 


period of stimulation. With strong inten 
sities of stimulation, an occasional animal 
might momentarily growl or hiss or jump, 


or suddenly circle in a direction away from 


the side of stimulation.*° 


Responses to Electrical Stimulation 


Hippocampus and Fimbria 
Frontal Frontal 
Viane Viane 
A2 A‘ 
mm,)t 
Potal 
Number of electrode position 22 47 
No response ‘ 
Contraversion of head 
Ipsilateral closure of eye 2 10 
Dilatation of pupils 2 7 
Pricking of ears 4 
Cringing away from stimulated 
side 2 3 
Ipsilateral retraction of ear 0 
Wrinkling of ipsilateral face 0 2 2 
Meowing 0 


See Figure 2A, Part I 
See Figure Part 
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IV. Behavior During Hippocampal 
After-Discharges 


Hippocampal after-discharges were elic- 
ited with potentials that were usually zero 
to % volt greater than those required to elicit 
a behavioral response. In the majority of 
instances they developed within 10 seconds 
of stimulation with the stimulator set at 
2-3 volts (other parameters as above) and 
lasted on the average of 22-23 seconds. 
The amplitude of the discharge generally 
ranged from to 1000nv. In keeping 
with the descriptions of Rosenblueth and 
Cannon ™ and others,? there was great 
variation in the configuration of the dis 
charge. It usually began with trains of 
potentials at 6-8 per second that subsequent 
ly increased in frequency to 25-30 per sec 
ond, but the reverse picture was also seen. 
The frequency of the potentials characteris- 
tically slowed when silent intervals began to 
appear toward the end of the discharge. 

A description of the behavioral changes 
during hippocampal after-discharges has 
been given in previous communications #4 
and will not be repeated in every detail. 
except for the incipient and terminal mani 
festations, the changes that occur spon 
taneously or that can be induced during the 


after-discharge are in almost every way 


similar to those that have already been 
described in regard to carbachol-induced 
seizures, Dilatation of the pupils 1s a com 
mon indication of the beginning of the 
discharge. Purring, if previously present, 
may cease and be replaced by occasional 
meows or yowls. Any turning movements 
that were present during the period of 
stimulation appear to reverse themselves 
with the onset of the discharge, and_ the 
animal assumes a facial expression and 
bodily attitude that often suggests fearful 
alerting or rapt attention. This state of ap 
parent readiness for action stands in striking 
contrast to its inability to respond appro 
priately to happenings in the environment. 
As in the case of carbachol seizures, there 
is usually underreactivity to noxious stimuli 
of moderate intensity, although occasionally 
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angry behavior will occur explosively on 
the slightest provocation. The manifesta- 
tions elicited by intense noxious stimulation 
are similar to those described in regard to 
carbachol. There is typically an inability to 
give direction to induced angry behavior. 
When the tail is pinched, the cat may dig 
its teeth into any object immediately in front 
of it or turn and bite at the stump of its 
tail. Upon cessation of the noxious stimulus, 
it suddenly assumes a catatonic-like stance, 
in which it appears to be in a trance 


V. Behavior Following Hippocampal 
After-Discharges 


The end of the after-discharge is usually 
signaled by a meow or yowl, after which 
there may be intermittently a series of such 
vocalizations. The animal’s demeanor dur 
ing this time is variously suggestive of a 
state of bewilderment, confusion, question 
ing, or, rarely, panicky excitement. 

The rest of this account is broadly de- 
scriptive of the enhanced pleasure and 
grooming reactions that were seen in 9 of 
15 animals following hippocampal after-dis- 
charges. As soon as vocalization ceases, the 
animal starts to scratch its head or body or 
begins to lick and bite near the stump of the 
tail or in the genital region. Afterward 
there may follow a period of protracted in- 
tensive grooming. The grooming may, from 
the start, be largely confined to the genital 
region, or may involve an orderly progres- 
sion from head and forepaws, to body and 
hindlimbs, to stump of tail and region of 
anus and genitalia. In the male a partial 
erection may appear in the course of pro 
tracted licking of the genitalia. This oc 
curred in the cat shown licking its genitals 
in Figure 3. Intensive grooming activity 
may continue for as long as five minutes, 
after which the animal may stretch out, purr, 
fan its forepaws, and show other manifesta 
tions of contentment. If approached by the 
experimenter during the period of groom- 
ing, the animal characteristically manifests 


enhanced pleasure reactions, 
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Fig, 3—Following electrically induced hippo 
campal after-discharges both cats and rats com 
monly engage in extensive grooming. The grooming 
may involve all parts of the body or focus from 
the start on the genital region. During grooming 


of the genital region partial penile erections may 
be seen. Such was the case of the cat 


the cinematographic 


hown in 
excerpt above 


VI. Note on Hippocampal Recording and 


Stimulation in Rat 


These experiments are pertinent from a 


comparative point of view to the grooming 
behavior that has just been deseribed 
electrodes for recording stimulation 


were placed in the segment of the hip 
pocampus proximal to the formix in nine 
rats. I-xperimentation was carried out with 
the animals in their own cages 


The hippo 


campogram showed random fast activity of 


low to moderate voltage intermixed with 
regular activity around 6 per second and 
with voltages up to 300, The regular 


activity characteristically appeared when an 


Macl ear 


animal seemed to focus its attention or was 


exploring, and disappeared when it) was 


Klectrical stimulation 


failed to 


drinking 
that 


eating or 


with voltages elicit’ after 
discharges did not elicit any consistent re 
sponses. Sometimes an animal would begin 
to sniff and explore. After-discharges were 
elicited with potentials of less than 1 volt 
During the after-discharge, the animal would 
frequently become motionless and assume a 
prolonged statuesque posture while. sitting 
on its haunches. Sometimes it would shake 
itself violently, like an animal that had re 
ceived a wetting. Following the after-dis 
charge the animal characteristically became 
actively engaged in and 


very 


frequently would shake itself violently in 


the manner just described. One might see 
a partially erected penis when the grooming 
focused on the genital region. The intensive 


grooming activity and = shaking commonly 
lasted for periods up to five minutes follow 
ing an after-discharge. In a few instances 
prolonged drinking of water was noted, One 
animal was observed to drink for 3 minutes 


and 20 seconds 


Comment 


Hippocampal Beha 


servations have been made upon rat 


loral ob 


i ( see 


above ), guinea pig,” 


monkey,! 
and man ** during hippocampal seizures. Al 


have 


during 


though varying interpretations been 


placed on the behavioral changes 
such seizures, 


that there is 


all observers appear to agree 
a loss to some extent of what 
may be descriptively referred to as “aware 
ness.’ The deficit in this regard impress 
itself much more forcefully on one when 
observing an animal during prolonged car 
bachol induced hort 


seizures than during 


lasting hippocampal  after-discharge In 


order to obtain some measure of the psy 
chological impairment during hippocampal 
seizure, we have been conducting a series of 


Phe 


first group of experiments tested the effect 


studies employing conditioning method 


of carbachol-induced seizures on the be 


havior of animals (cat and squirrel monkey ) 


4 
i 
fe 
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tramed im a shuttle box to avoid a shock 
following the sound of a buzzer.*? It was 
found that at the height of the seizure the 
animals failed to respond to the conditioned 
timulus, and also sometimes failed upon 
receiving the unconditioned stimulus. It has 
since been found that electrically induced 
propagating hippocampal after-discharges 
have a parallel effect | hey also abolish or 
markedly alter conditioned cardiac and 


respiratory responses $2 


There remains uncertainty as to how ex 
tensively a hippocampal seizure must spread 
before there is a perceptible change m an 
animal's “awareness.” One obtains the im 
pression from some deseriptions that this 
alteration depends on the propagation of 
the discharge to the primary projection 

of the 


lateral We have repeatedly 


areas! or to the “association cortex’ 
found in the conditioning studies referred to 
above that a loss of conditioned responses 
occurs without such a spread. Moreover, 
when clicks were used as the conditioned 
stimulus, they evoked potentials in the audi 
tory areas during the after-discharge just as 
they did before. It appears, however, that 
with poor propagation of the discharge to 
the contralateral limbic structures there may 
be either no or only partial interference 
with the conditioned response 
Inconsistencies that are found in reports 
on the spread of hippocampal after-dis 
charges can be attributed to a number of 
variables. One factor of major importance 
pertains to the vagaries of volume conduc 
tion. Beeause of the very high voltages 
of the propagating hippocampal after-dis 
charges, they may manifest themselves in 
remote regions because of volume conduc 
tion, In the acute experiments reported in 
Part |, in which experimentation was carried 
out with direct exposure of the cortex, it 


was found that an after-discharge could be 


readily recorded from the outer convexity 


if there was wide spacing between the elec 
trodes or if one electrode was so placed 
as to be relatively indifferent. Such situa 
tions might account for the finding of wide 


ALD 


spread propagation to the outer convexity in 
a chronic experiment in which electrodes 
were too widely placed or in which one 
electrode rested on the brain and the othet 
on the dura. Figure 12 of Part I shows the 
extent of cortical propagation that was 
found when moderate stimulus intensities 
were used to induce an after-discharge and 
when the cortical potentials were recorded 
with bipolar electrodes spaced 2 to 3 mm. 
apart. The findings are in keeping with 
those reported by Kaada** and Creutzfeldt 
and Meyer Mickeleit.!” 

Andy and Akert have observed that dur 
ing hippocampal seizures noxious stimuli 
evoke well-organized defense reactions in the 
cat.* Our findings are in agreement with this, 
and in addition we have emphasized in this 
and previous communications **4° that 
during both drug- and electrically induced 
seizures the animal usually appears unable 
to direct its attack. We have seen a like 
impairment the squirrel monkey. In 
subsequent experiments with multiple elec 
trode placements we have found that the 
cat's inability to direct angry attack does 
not depend on a spread of the discharge 
to the cortex of the lateral convexity. Con 
trary to the findings of Andy and Akert 
and ourselves, Cadihlac reports that dur 
ing hippocampal seizures sparing the cortex 
et la reticulée the cat is in such a profound 
state of catalepsy that it is unable to be 
aroused by violent and painful stimuli. There 
is no doubt that such is sometimes the case, 
but it is our impression that in the majority 
of instances the cataleptic state can be 
changed into one of “sham rage” by intense 
noxious stimulation, only to reappear sud 
denly again when such stimulation ts term 
inated 

Bard and Mounteastle have reported that 
bilateral ablation of the hippocampus in the 
cat results in an increase in the threshold 
required to evoke signs of rage behavior.’ 
Brady and Hunt have noted that rats fol- 
lowing such ablations show signs of anger 
when the tail is pinched but appear unable 


to direct their attack.5 The latter observa 
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tions are reminiscent of the behavior of 


animals during propagating hippocampal 


seizures and are compatible with a sugyes 
tion made elsewhere that such seizures, being 


largely confined to limbie perilimbic 


structures, result in what must amount, im 


part, toa “functional ablation” of the limbic 


system, 


The significance of studies on hippocampal 
seizures in regard to the pathophysiology 
of psychomotor epilepsy, as well as to pss 
chotic been 


catatonic manifestations, has 


considered other does not 
© Cer 


tain relevancies of this problem to gaining 


papers and 


need to be reelaborated upon here." 


insight into the mechanism of action of 


reserpme have also been discussed else 


where.” 


Ilectrical versus Chemical Stimulation 


In regard to responses during electrical 


stimulation, it was observed that the caudal 


part of the hippocampal under 


segment 


study was relatively “silent” as compared 


(Table). In the 


electrodes 


with the rostral portion 


rostral portion, the were fre 
quently in a position to contact the fimbria, 
and it is possible that some of the defensive 


attitudes evoked by stimulation were the 


result of activating fibers from the part of 
the hippocampus proximal to the amygdala, 
where, as previously reported,*” stimulation 
may such 


result) in 


responses, as well dS 


other self-protective manifestations 


cept for two instances during the height 


of carbachol-induced there 


seizures) when 
were ipsilateral convulsive movements of the 
face, cholinergic stimulation, which ostensi 
bly does not activate nerve fibers, did not 
evoke any of the motor manifestations listed 


Pable 


I:nhanced Pleasure and Grooming Rea 


in the 


tions.—-These reactions following chemical 


and electrical stimulation were briefly de 


scribed in) previous 
Recently Cadihlac has made passing com 
ment on augmented pleasure reactions fol 
lowing hippocampal seizures in the cat. 

* See also discussion following abstract of paper 


by MaclLean.™ 


Vaclean 


Perhaps the yvreatest contribution of chem 


ical stimulation in these studies was to direct 


the attention of the experimenter to the 


possible significance of enhanced pleasure 


and grooming reactions following the im 


duction of neuronal discharge im the hip 
pocampus \s already noted, these reactions 


were in marked contrast to the angry be 
havior that occurred if the cholinergic drugs 
escaped from the hippocampus into the over 
lving ventricle. the early experiments 
these reactions were not specifically looked 
for. They were at first’ recorded the 
protocols either because they seemed to pro 
vide evidence that the stimulations had no 
effect or because, in making it difficult to 
obtain clectroencephalograms free of arti 
fact, they 


of the experimenter 


forced themselves on the attention 
The subsequent find 
ing that these animals were unusually re 
ceptive to genital stimulation, that in 


the male cat sustained erections could be 


induced, attracted further attention to thei 


possible significance, Finally, when it) was 


observed that such behavior commonly (nm 
curred in cats following electrically induced 


hippocampal seizures, and that) enhanced 


grooming behavior with occasional penile 


erection. occurred similar cireumstances 


that 
the findings were spurious im nature. It os 


in the rat, it began to seem unlikely 


also noteworthy this 


regard that ina 
single instance in which earbachol was intro 


duced the hippocampus of a squirrel 


monkey (not reported above) a spontaneous 
partial erection developed 13 minutes after 


the onset of the seizure 


enhanced pleasure and grooming reac 


tions were made 


of 10 of the 


note of the protocol 
animals in which electroen 
cephalographic recordings were obtained and 


followed 14 of 26 chemical stimulations 


Phis observation compared with 2 such posi 
tive reactions following 28 chemical stimu 
lations elsewhere, including 7 in the fimbria, 


where in no instance were 


on eight occasions when empty needles or 


changes 


observed reactions were not seen 


sucrose was placed in the hippocampus If 
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these results were subjected to x? analysts, 
they would be highly significant (?<0.001 ) 

There are, however, obvious reasons why 
an exploratory study of this kind is not 
uitable for formal analysis. But even in a 
tudy in which the presence or absence of 
the foregoing responses was specifically 
looked for from the beginning, and in which 
there was a number of independent ob 
ervers.} there would still remain the dif 
ficulty of assessing the significance of what 
ha been defined as enhanced pleasure re 
actions and establishing their relationship to 
brain stimulation. Grooming behavior lends 
itself to more objectivity In addition to 
having a typical motor pattern, its presence 
and duration are graphically recorded in the 
clectroencephalogram by the typical artifacts 
caused by the animal's licking and seratch 
ing. In this laboratory, Dr. Chul Kim 
ha made an independent analysis of the 
incidence of grooming following electrically 
induced hippocampal after-discharges 19 
animals.28 (These experiments did not in 
volve chemical stimulation.) The knowledge 
was kept from him that pleasure and groom 
ing reactions occurred in 9 out of 15 am 
mals in the present experiments following 
such discharges, an incidence of 600. He 
observed grooming following after-discharge 
in 12. of the 19 animals, an incidence of 
63% Phe similarity of the findings ts 
highly suggestive of a significant relation 
ship of the grooming phenomenon to the 


after-cdise harge 


t Whenever there were incidental observers ot 
the present experiments, their impression regard 
ing enhanced pleasure and grooming reaction 
onceurred with the experimenter’ 


(mee post-after-discharge grooming has been 


demonstrated in an animal, it can be elicited on 


ubsequent stimulation and on different days with 


1 fair degree of predictability For example, 
1 scheduled a class demonstration to illustrate the 
various changes that occur during and following 
hippocampal after-discharges. At the demonstra 


tion the animal showed all the manifestations that 


have been dealt with im this discussion loss ot 


conditioned avoidance response, post-after-dis 
charge enhanced rooming and plea ure reactions, 
and receptivity to genital stimulation with in 
duced sustained erection During conditioned 
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As will be indicated shortly, continuing 
investigation is beginning to suggest that a 
neural system involving the hippocampus, 
cingulate gyrus, and septum is implicated 
in the pleasure and grooming reactions and 
the sexual manifestations that have been 
close anatomical relationship of these struc 
deseribed Long ago Cajal dese ribed the 
tures.*” He concluded that “physiologically, 
the septum should be considered a nerve 
center associated with or subordinate to 
\mmon’s horn and the fascia dentata.” Re 
cent anatomical '* and physiological ™ studies 
have added significant details in regard to 
an afferent supply to the hippocampus 
through the septum and fornix. The medial 
septal nucler appear to be one source of 
such connections.’* In this laboratory, 
Trembly observed enhanced pleasure reac 
tion in cats following 8 of 11. cholinergic 
stimulations of the medial septal nuclei. 
Such responses were not seen following an 
equal number of stimulations elsewhere in 
the septal region Kim observed pleasure 
reaction following after discharges elicited 
by electrical stimulaton of the septum and 
in one instance noted a spontaneous penile 
He has also seen spontaneous 
erections following electrical or chemical 
stimulation of the anterior supracallossal 
cingulate gyrus. Spontaneous or easily in 
duced erections have been observed in a few 
instances by Lockhart “°° during seizure 
activity induced by the application of 
cholinergic drugs to the cortex just above 
the posterior cingulate gyrus.§ In 1909 von 
Bechterew reported that his collaborator, 
& Pussep, elicited penile erection in the dog 
upon stimulation in the region of the an 
terior thalamus.°® These stimulations might 
have involved the anterior thalamic nucle, 


which are anatomically related to the cingu 


avoidance testing, well-trained cats ordinarily ap 
pear quiet and apprehensive. Following hippo- 
campal after-discharge it is striking to see them 
hecome preoccupied with grooming and then 
stretch out in a relaxed attitude on the floor of 
the shuttle box, fanning their torepaws 

$In this connection see References 15, 35, and 
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late gyrus It has been suggested that the 


bizarre sexual manifestations 77" seen as 
part of the Kluver-Buey syndrome may be 
owing in part toa “release” of some of the 


structures in question 5.40 


In conclusion, the following questions 
come to mind in regard to the pleasure, 
that 


How do they possibly 


grooming, and sexual manifestations 
have been desc ribed 
relate to the recent striking observations of 
Olds Milner,** that 


with electrodes implanted in the septum and 


and who found rats 


other limbic structures would repeatedly 


press a bar to obtain electrical stimulation 
of the 
sidered in the light of the relief of “tension” 


that 


brain’ Tlow are they to be con 


some patients experience following 


psychomotor seizures (personal observa 
tions)? And, finally, what possible relevance 
do they have to the beneficial effects of 


electroshock treatment, in which, as has been 


0 


pointed out,***" the hippocampus is espe 


cially prone to seizure discharge r 


Summary 


This paper deals with the behavioral find 
ings following chemical and electrical stimu 
lation of an intermediate segment of the 
hippocampus in the cat lying between frontal 


A1.5 \4.5 of Horsley Clarke 


coordinates. The preceding communication 


planes and 


des ribed a method that allows one to carry 


stimulations in unrestrained ani 


and at the 


out such 


mals same time record the 


electroencephalographic changes, In addition 
to the technical procedure, the eleetroenceph 
alographie changes accompanying such stim 
ulations were reported 

kor reasons 


given in Part |, chemical 


stimulation was usually performed with 


“cholinergic” agents and involved the appli 
cation of acetylcholine (and physostigmine ), 
carbachol crystalline 


methacholine, and 


form 
The 


application of carbac hol to the hippocampus 


behavioral manifestations following 


correlate with three stages of the electroen 


cephalographic changes: 1. During the stage 


of development there “are 


worthy 


MacLean 


findings. 2, When the seizure reaches its 


height (stage of culmination), pronounced 
changes oceur and are characterized by the 


animal's lack of spontaneity of movement, 


pseudocatatonic manifestations, tatlure to 


respond appropriately to various manipula 


tions, underreactivity to noxious stimuli of 


moderate intensity, and sudden vaeillation 


between violent activity and statuesque pos 
tures subsequent to mtense noxtous stimu 


lation. Angry behavior elicited by prolonged 


noxious stimulation is undirected, Visecerose 


miatic, postural, and locomotor retlexes are 


retained. No significant spontaneously 


curring autonome manitestations are evi 


dent, 3. During the stage of subsidence 


the animal manifests enhanced pleasure and 


grooming reactions and is unusually recep 


tive to genital stimulation. Sustained penile 


erection may be induced in male cats. If 


the high-voltage seizure activity associated 


with Stage 2 fails to develop, these are the 


only findings 


luxceprt for an apparent enhancement of 


pleasure and grooming reactions, stimula 


tion with acetylcholine and methacholine was 


followed by no significant behavioral mam 


could 


bioelectrical « hange . 


festations that correlated with the 


induced by these drugs 


pleasure and groomimg reac 


tions were observed following 14 of 26 


chemical tunulations of the 


us 


This compared with 2 such positive reactions 


following 28 stimulations elsewhere Phe 
were not seen when empty needles were 
placed in the hippocampu If the results 


of this exploratory study were subjected te 


statistical analysis, they would be highly 


significant 


The foregoing changes in position are 
in marked 


that 


contrast to the manifestation 


occur if the drugs in question ¢ cape 


from the hippocampus into the overlying 


ventricle In thi event there result at 


syndrome characterized — by 


contralateral 


circling, angry behavior, and a number of 


autonomic mantfestations 


The changes that can be 


demonstrated 


during hippocampal discharges ele ited 
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by electrical stimulation are in most respects 
similar to those described in regard to Stage 
2 of carbachol-induced seizures. bor several 
minutes following after-discharges a ma 
jority of animals showed enhanced pleasure 
and grooming reactions. [n the male partial 
erections were sometimes noted during 
yrooming in the genital region. A compara 
tive study is presented to show that intensive 
post-after-discharge grooming is also a com 
mon finding in the rat. Here, too, one 
might note the presence of penile erection 

The foregoing experiments are discussed 
in the light of a number of problems per 
taining to experimental psychology and clin 
ical neurology. Continuing investigation 1s 
beginning to suggest that a neural system 
mvolving parts of the hippocampus, cmgu 
late gyrus, and septum is impheated in the 
pleasure and grooming reactions and the 
sexual manifestations that have been de 
scribed 

Mr. Colin White, associate professor of biom 


etry, and Dr. John Flynn gave help in the 
tatistical aspects of this study 


445 Cedar St 


Addendum 


Since this communication was submitted 
for publication, an article providing corrobo 
rative evidence in regard to the septum has 
been published by Hess and Meyer (Hess, 
W. K., and Meyer, A. Priebhafte Tell 
remigung der Watze als Symptom dien 
cephaler Reizung, //elvet. physiol acta 14 
397-410, 1956). In an analysis of the ex 
tensive material of less, the authors found 
that this was the region (particularly the 
part near the columms of the fornix) in 
which electrical stimulation most commonly 
led to grooming (/rellreimigung). Other 
pomts were in the emgulate gyrus, The 


hippocampus was not mvestigated 
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Lesions in the Cat 


egetative and Behavioral 


Correlations 


VERNON ROWLAND, M.D., Cleveland 


Introduction 
Investigations of the physiological sub 


strate of behavioral and vegetative mechan 


isms in the brain have drawn attention to the 


interdependence of large aggregates of neu 


rons acting upon one another in) dynamic 


equilibrium. Recent interest in the rhinen 


cephalic pathways, as they relate to behav 
1or and autonomic functions,® 


and in the reticu 


its contribution 
1,24,65 


lar activating with 


to the 


‘2.53 has led to the present study designed 


system, 
maintenance of consciousness, 
to interrupt these two Systems at the june 
tion of the forebrain and the diencephalon. 
Our attention was originally drawn to this 
area by the work of Heath and his asso 


ciates.°* 
Anatomical observations by Rose and 
Woolsey ™ (1949) and clectrophysiological 


(1949) 


the nucleus reticularis, 


studies by Jasper suggested that 
which forms the oral 
pole and surrounds most of the thalamus, 
was well situated to relay widespread corti 


cal responses from the diffuse thalamic 


projection system. Subsequent observations 


(1953) and Han 
Dilworth,*® 


by Hanbery and Jasper 
Ajmone- Marsan, 


bery, and 


1956 

and the Divi 
Medicine, 
Medicine 


Institute 


Received for publication July 30, 
From the Division of Psychiatry 
sion of Neurology, 
Western Reserve 


Aided by a 


Department ot 
School of 
National 


University 


grant trom the 


for Neurological Diseases and Blindness, National 
Institutes of Health, U.S. Public Health Service 
\ preliminary report of these results was pre 


sented at the 112th Annual Meeting of the Ameri 
Association, Chicago, May 


can Psychiatric 4, 1956 


Posterior Septal, Fornical, and Anterior Thalamic 


Changes with Anatomical and Physiological 


DOUGLAS D. BOND, M.D.; CLARK T. RANDT, M.D.; T. GEORGE BIDDER, M.D., and 


(1954) on 


thalami 


cortical evoked responses from 
stimulation were made before and 
after acute ablation experiments imvolving 
the known specifically projecting thalamu 
hese that a 


shorter latency response was recorded from 


nuclei experiments showed 


the frontal and motor cortex after stimula 


tion anteriorly im the nucleus ventralis 


medialis, the nucleus ventralis anterior, and 
the anterior pole of the nucleus reticularis 
Irom this evidence, it was postulated that 
the nonspecific multisynaptic pathway passes 
and 


centrum medimanum 


to the 


forward from the 


intralaminar nuclet oral pole of the 


thalamus and ts relayed through the internal 


capsule to various cortical areas. The topo 


graphical organization showed a relationship 
of the ventromedial portion of the nucleus 


ventralis anterior to the frontal cortical 


regions 


Corticofugal projections were demon 


strated by Jasper, Ajmone-Marsan, and 


Stoll #° (1952) by recording after-discharge 
in the diencephalon and midbrain following 
frontal 


repetitive stimulation of the 


pole 
and cingulate cortex. Local after-discharges, 
indicating direct projections, were recorded 
most strongly from the intralaminar nuclei 
of the thalamus and adjacent portions of 
the nucleus medialis dorsalis and the nucleus 
ventralis anterior Important projections to 
the subthalamus, hypothalamus, and mid 


brain occurred also. The precise pathway 


conducting has not 


corticofugal 
These indicate a 


reciprocal relationship between frontal cor 


impulses 


been determined studies 


tex and the diencephalon 


— 
—— 
143 


fhe anatomical studies of Tox et 
(1944), Le Gros Clark and Meyer ™ 
(1947), and Brodal'’ (1947) indicate a 
restricted distribution of primary olfactory 
ifferents in what has been known as the 
rhinencephalon. On the basis of anatomical 
and electrographic evidence, Pribram and 
Kruger ™ (1954) delineated three systems 
vithin the rhinencephalic formations: first, 
4 primary olfactory system, based on its 
direct connections with the olfactory bulb, 
the olfactory tubercle, the area of the diag 
onal band, the prepyriform cortex, and the 
corticomedial nucleus of the amygdaloid 
complex ; second, the basolateral portion of 
the amygdaloid complex, the septal nucles, 
and the subeallosal and frontotemporal 
juxtallocortex, connected with the first: sys 
tem but not with the olfactory bulb, and, 
third, the allo- and juxtallocortical systems, 
made up of the entorhinal, retrosplenial, and 
cingulate cortex, and the hippocampus 
(cornu) Ammon'’s formation), 
projecting to the septum and mammillary 
bodies via the fornix It is the second Sys 
tem which has been generally implicated in 
behavioral and autonomic regulation. With 
these anatomical and electrophysiological 
observations at hand, electrolytic lesions im 
volving the septum, fornix, and anterior 
thalamus were made in a. series of cats 
which resulted variety of behavioral 


and vegetative alterations 


Materials and Method 


lhis report is made on the basis of experiments 
onducted on 8&5 adult stock cats, weighing from 
15 to 40 ky Preoperative tudes included 
ybservations on spontaneous activity, feeding, re 
promise to handling, attention to stat and moving 
objects, grooming, posture, muscle stretch, and 
pupillary reflexes. Rectal temperatures were re 
corded. In selected animals, serum sodium and 
potassium were determined by flame photometry,” 
and whole-blood glucose by the Somogyi method.” 


Serum chloride was determined titrimetrically,” 
is was serum magnesium.” Blood urea nitrogen 
was determined by the urease method.” 
Operations were performed under sterile condi 
tions with intraperitoneal pentobarbital sodium 
mesthesia (0.032 gm/ke.) An additional dose of 


wem/ke was usually necessary to secure 
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adequate anesthesia. With the aid of a stereotaxi 
instrument, a 22-gauge nicochrome ( Nichrome) 
wire, enamel-coated to 1 mm, of its tip, was intro 
duced into the brain, through a trephine opening 
im the skull and a slit in the dura. Anodal lesions 
were produced in the desired locations by the use 
of a 3 ma. current applied for one minute 

\fter operation all animals were placed in single 
cages at room temperature (19 to 282 ©). Antibiot 
ics were administered, but no attempts at incuba 
tion, forced feeding, or fluid administration were 
made. Serial behavioral, temperature, and blood 
studies were then recorded until spontaneous death 
of the animal or until it was killed, one day to 
three months postoperatively 

The animals were perfused with saline and 10% 
formalin through the left ventricle of the heart; 
the brain was removed and placed in 10% formalin 
Serial sections were stained by the Thionine and 
Weil techniques 


Results 


A detailed anatomical analysis of the le 
sions in the anterior thalamus and septal 
region of this group of cats was done with 
the aid of the stereotaxic atlases of Jasper 
and Ajmone-Marsan,** and Jiminez-Castel 


41s 


lanos After a careful review, designed to 
bring out correlation of results with histo 
logical findings, it was found that this analy 
sis could be more satisfactorily accomplished 
by dividing the area involved in the electro 
lytic ablations into seven parts (bilateral 
except where specifically noted ). 

1. Medial heads of caudate nuclei (frontal 
plane ) \, 16-19 mm. (lateral); R-L, 3-5 mm 
(vertical from Horsley-Clarke 0); H, +5 to 2 
mm.: caudate nucleus (medial margins of heads), 
nucleus accumbens 

2. Unilateral septum and corpus callosum: A, 
16-19 mm.; R-L, 0-2 mm.; H, +7 to 1 mm 
corpus callosum, superior lateral septum, midlateral 
septum, inferior lateral septum, superior medial 
septum, midmedial septum, inferior medial septum 

3. Bilateral anterior septum and corpus callosum 
A, 16-19 mm.; R-L, 0-3 mm.: H, +7 to 1 mm 
corpus callosum, superior lateral septum, midlateral 
septum, imiferior lateral septum, superior medial 
septum, midmedial septum, inferior medial septum 

4. Posterior septum and fornix: A, 13.5-16 mm. ; 
R-L, 0-3 mm.; H, +7 to +1 mm.: corpus callo 
sum, superior lateral septum, midlateral septum, 
inferior lateral septum, superior medial septum, 
midmedial septum, inferior medial septum, fornix, 


nucleus prothalamicus, anterior commissure 
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SEPTUM, FORNIX 


5. Medial anterior thalamus 
0-3 mm.; H, +8 to l 
stria 


\, 10-13 mm.; 


corpus 


R-L, 


callosum, 


mm 


fornix, medullaris, nucleus paraventricularts 


anterior, nucleus parataenialis, nucleus anterior 


dorsalis, nucleus” reticularis, anterior  thalami 


radiations, nucleus anterior ventralis, nucleus an 
terior medialis, nucleus ventralis anterior, nucleus 
reuniens, lamina medullaris interna, nucleus inter 
anteromedialis, nucleus rhomboidiens, nucleus cen 
tralis medialis, nucleus centralis 


lateralis, tractus 


mammillothalamicus, nucleus paracentralis, nucleus 
submedialis 
thalamus: A, 


to 


105-13 


stria terminalis, 


6. Lateral anterior 
R-L, 4-7 mm.; H, 


nucleus 


mim. ; 
mm 


reticularis, nucleus ventralis anterior, 


lamina medullaris interna, nucleus ventralis lat 


lateralis dorsalis 
14-16 mm.; 


eralis, nucleus ventralis 


7. Medial preoptic region: A, R-L, 


0to 3mm.; H, 1 to 


5 mm 


Fig. 1 (Cat &3).—Site of the lesion 


Bond et al 


TH 


Alterations 
hyperglycemia, hypothermia, and spontaneous death 


ALAMUS 


that le 
septum, anterior to the anterior 
from A 16 to A 19, have pro 
little 


The anatomical correlations show 
sions in the 
commissure 
none of the changes 


duced secn 


from more posterior placement. The animals 
which developed the severe effects under 
discussion had lesions that destroyed the 
posterior septum and the anterior parts ot 
the thalamus. There are exceptions, how 
ever, to this general finding. Cat &3, for 
instance, had a very discrete lesion confined 
to the posterior septum (hig. 1) and showed 
profound changes. Cat 70 had almost iden 
tical lesions, on the other hand, and showed 
minimal Cat 78 had a barely 


only signs 


6 2 4 6 20 22 24 26 26 


following ablation consisted of coma 


\ 
ha 
\ ‘ j 
Sec 100 Fri45 | 
02486 
Vil}: 
Ry) 
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a 


Number of animals 


82 Cats 
Death 
Syndrome 
Minimal signs 
Normal 


0-50 51-100 101-150 151-200 
Lesion size- 


Itfeet of lesion size on behavioral 
yndrome” 


term 


detectable lesion involving the medial sur 
face of the anterior thalamus on the right 
side only, and showed a marked temporary 
hypothermia and hypokinesia. Because the 
ize of lesion per se may well play a role 
in effects produced by ablations in the nervy 
the 


volumes of lesion size. In only five animals 


have estimated 


ous system, we given 
were they larger than 270 cu. mm., and only 
, 720 


which 


one was more than 400 cu. mm. (1. & 
Most of the 
howed entirely normal behavior following 


placed in the septum and medial margin of 


cu. mm.) animals 


Opn rations small lesions anteriorly 


the head of the caudate nucleus. The rela 
tionship of lesion size to effeet is given in 


the graph 


Vegetative Changes 
here 


syndrome of hypothermia accompanied by 


were 20 animals which showed the 


Bin 


201-250 Over 250 


ind vegetative alterations resulting from ablation. ‘The 
refers to coma, hyperglycemia, hypothermia, and spontaneous death 


coma, hyperglycemia, and spontaneous death 
(Table 1). 


rectal temperatures that reached low levels 


In addition, 12 animals showed 


(under 36 C) for varying lengths of time 
postoperatively, but did not exhibit the full 
syndrome (Tables 3 and 4). It is note 
worthy that no animal having hypothermia 
failed 
changes observed in this study. 

Of the cats, 16 had 
lesions in both the posterior septal and the 
medial 


to show at least some of the other 


first group, of 20 


anterior thalamic Four of 


these animals also showed some damage in 


region, 


the medial preoptic area. Four animals had 
lesions in the posterior septum bilaterally, in 
one of which the lesion was also associated 
with medial preoptic injury. One cat with 
medial anterior thalamic destruction alone, 
and another with a lateral anterior thalamic, 
plus a small preoptic, lesion, were included. 
In the second group, of 12 animals, hyper- 
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PABLE 1.—Amimals showmg coma, hyperglycemia, hypothermia, and death fo mg ablation 
COMA. HYPERGLYCEMIA. HYPOTHERMIA, DEATH. 

Sur~ Med.| Unil.| Bil. | Bil. Med.’ Lat.’ Med.) Fst. Hight 

Hd. of | Spt. | Spt. | Spt. Ant. | Temp, est Hypo~ Cone) 

vival t Fx. Thal.’ Thal. | Vol. ic, Follow 
[No. Days A135 AM | IMM?) Posto nest scious 
27, | x | 0 
130. 47. X 45.31 419 ND 
33 28 |x| x] | |355/165| 0 | +e | ¢ | 
1493 x | x 179 255 138 D. 

(50 4. 63.255 215 0 
[x | x | 363.355 156 
5512. 140 32. 140.0 

175. 4 |x| | 96/295 165 “Oo 
1 392 31. 345. | 
24/24. |130| - | | c |p 
| 63| 2 | | x | | 42/25. (225; — | — | c 
198 3 X 12633. 160 | SD 
1 1166/95. o | — | c 
[x |x| 160 329 152, 
128 2 | 13|26. |176| | ~ | 
1301 X |720,34 | D 19 | 
4 | |x| X | 66 33. 158 | | RAGE REACTIONS | 
135 20 23. 203, | DURING HT 
140 5 | [x] x] | | |156| — | 
143, 1 | | | & 48/32 (199, -| | 2D | 


TABLE 2.—Animals showing no alterations following ablation 
BEHAVIOR NORMAL 
Sur- Med. Unil. Bil. | Bil. Med. Lat. Med. fst, igh- 

Spt. Spt. Ant. Ant. | R.P.O. Vol. Temp. ¢st polio w Con- 
No. Days IB Al6-19 Al4 MM* Poston kines scious 
14 | Xx x 18 38.5, 0 N N Sacrificed 
Al 62. x 16/38. 
40 x | | 26 39. 
A375. x | 30/38 | 
35 | xX | X | 
8 x | | -| 0 | N| 
26 36. 12/40 85,0, N 
64. | | 45\3a5| - | o Js 
79 6385 95 O| NIN 
102,13 | |?|-|3.|-| 0] NIN 45 
4) Ix|x] |x] | | 0| JS. 
| | | o| ni nis 


{ 
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Paste 3.—Animals 


DEATH | Med! Unil.| Bil. | 


showmg spontaneous death following ablation 
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death 


accompaniment of hypothermia. 


glycemia and were not constant 


The lesions 
were in both the posterior septal and = the 


anterior medial thalamic region in five ant 


with the lesion extending to the an 
to the 


mals, 
terior hypothalamus im one; medial 
anterior thalamic region im three, in one of 
which it was associated with a medial pre 
to the posterior septal region 


optic lesion 


bilaterally in one, and to the lateral anterior 
thalamic region in another. 


We did 


opel ation because we 


after 


wished to determine 


not imeubate our animals 


the unmodified effect of the lesions. In these 
circumstances, remarkably low temperatures 
animals were 


None 


animals with sustained hypothermia 


occurred (Table 1) when the 
kept at room temperatures of 19-28 C 
of the 
either shivered or panted, nor did they show 
In keeping with the low tem 


the 


pile erection, 


peratures were remarkably low heart 
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PILOERECTION OF BACK 
ATAXIA 


D 
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D 


EXTREME 

D. Gastri DILATATION 
RUNNING MOV'TS 
|D. HEADS CAUDATE DESTROYED, 


Not uncommonly the 


heart rate would fall to 30-40 per minute 


from the 


In those 


bel Ww 


30 C, 


normal of 


180; 
ments fell in frequency to 2-3 per 


respiratory move 


minute, 


animals which had temperatures 
the 


interval between their tem 


peratures and the environmental temperature 


was very much less than that reported by 


Clark, Magoun, 


son 


thalamus 


and Ranson 


preoptic 


' and by Ran 


for animals with lesions in the hypo 


region, the latter 


temperatures ranging in the low and middle 


30's, with one temperature reported at 


28.5 


C, but it is not clear what the environmental 


temperature was at the time. 


To 


made : 


peritoneally; 
additional 0.016 gm/kg. 


ASSESS 


the 
procedure itself, 
Thirteen 


effects of 


the operative 


the following studies were 
stock 
0.032 gm/kg. of pentobarbital sodium intra 


animals 


were given 


eight of these were given an 


within hour 
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Sec. 140 Fe 12.5 


the lesion 
and hypokinesia 


Fig. 2. (Cat 61) 
glycemia, following 


Site ol 


Following onset of anesthesia, a sham op 


eration, consisting of placement in_ the 
Horsley-Clarke apparatus, a trephine open 
ing, cutting of the dura, and suturing of the 
The 


over a 


wound, was performed temperature 


was measured at intervals 24-hour 
instance the temperature 


of the 


period, In every 


was within | degree ¢ control levels 
The 
recorded in this series was 34 ¢ 
ing the 
(1940), who found a comparable lowering 


within six hours lowest: temperature 


This find 
confirms observation of Ranson 7 
of temperature in cats with hyperthermia of 
neurogenic origin lasting two to three hours 
from relatively small doses of pentobarbital 
view 


sodium. In of these control observa 
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Alterations 


6 -6-4-2 0 2 4 6 6 0 2 4 6 @ 20 22 24 26 26 


following ablation consisted of hyper 


tions and the findings of others ( Ranson,* 
1940; MeCrum,’ 1953), temperatures that 
bn low 32 ( 


those that 


reached levels on the day of 
operation. o1 


the first. or 


were below 36 on 
ubsequent postoperative days 
the the 


logical lesion, and not of the anesthetic or 


were considered result’ of neuro 


operative procedure alone 
The 


animals 


low 


temperatures recorded for the 


showing hypothermia, hypergly 


(Table 1) all 


cemia, coma, and death 


curred on the first postoperative day, except 


in three cats, to be discussed below 
Three animals are of interest because of 
Cat 33 


showed a marked hypokinesia postoperative 


the variation in their temperatures 


149 


hel 
Apm 
) 
A 


— 


A 


A 


ly, but no fall in temperature until the 24th 
day. At this time the animal became stu 
porous, had hyperglycemia, and died. Two 
cats, Nos. 30 and 55, showed the pattern of 
an immediate hypothermia, followed by a 
period of higher temperatures, and then a 
marked drop in temperature that was con 
comitant with the death of the animal. Cat 
30 had a temperature of 32.5 C on the sec 
ond postoperative day. This animal had a 
temperature of 40 C on the fifth postopera 
tive day, which fell to 33.5 C by the 20th 
postoperative day. The animal lived, how 
ever, until the 47th postoperative day, at 
which time it died, three days following a 
cold stress. Cat 55 registered a temperature 
of 32 © on the third and fourth postopera 
tive days. Dy the 10th postoperative day 
the temperature had risen to 37 C; by the 
12th postoperative day a value of 31.5 C 
had been reached, and the animal died 
leat and Cold Stress.—\n order to test 
for latent defects in temperature regulation, 
as well as to study the effect of warming 
on hypothermic animals, we exposed 38 
cats to both low and high environmental 
temperatures. The test for reaction to cold 
was to place the animal in a cold room at 
15 © for one to two hours. Twenty-two 
postoperative animals in this series were so 
tested. Only one animal, No, 75, showed a 
significant inability to protect against cold 
(ef. below). Sixteen animals were warmed, 
some of them several times each. The warm 
ing was accomplished by placing the cat in 
a “hot box,” the temperature of which was 
thermostatically maintained at 45 to 49 C, 
for periods of one to five hours. Control 
animals in these circumstances may show a 
rise in rectal temperature of as much as 2 C, 
his rise is accompanied by respiratory rates 
of 250-300 per minute, panting in normal 
cats becoming prominent when the rectal 
temperature approximated 41 C. Latent de 
fects were found in Cats 98 and 99. Cat 98 
showed a rise in temperature of 3.2 C 
(37.8-41 C) in 45 minutes at an environ 
mental temperature of 42 C. This elevation 


was not accompanied by a normal rise in 
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respiratory rate. Instead, the respirations 
remained between 39 and 52 per minute. 
Cat 99 showed a rise in temperature of 
2.4 C (39.7-42.1 C) in 20 minutes at an 
environmental temperature of 47-48 C. The 
respirations rose abruptly from 44 to 138 
per minute but did not exceed this rate. 
The poor respiratory response to such a rise 
in rectal temperature constitutes a defect 
in an important mechanism for promoting 
heat loss. No deficits in these mechanisms 
were uncovered in the remaining six ani 
mals, which had normal temperatures post- 
operatively. 

Warming hypothermic animals showed 
three interesting phenomena: Panting began 
at markedly subnormal temperatures (29-35 
C); the rate of panting was subnormal (be 
low 200 a minute ), and five of eight animals 
died either during or shortly after the test. 
The animals tended to become more alert 
during the warming, and Cat 75 became 
viciously aggressive at a rectal temperature 
of 37 C but was docile and stuporous at 
lower levels. In two of these cats the res 
pirations ceased before the heart beat, sug 
gesting that their death was not due to 
cardiovascular failure. 

Llectroence phalograms.——The cortical po 
tentials of hypothermic animals in coma 
were essentially isoelectric (big. 3). As the 
animals were warmed, however, activity 
progressively reappeared. This has previ 
ously been observed, in animals artificially 
cooled, by Gaenshirt et al.27 (1954). Ordi 
nary alerting responses in the E:1eG could 
not be tested because of extreme low volt 
age. Koella and Ballin™ (1954) found an 
absence of the arousal response in hypo 
thermic cats below 34-30 C. 

Hyperglycemia.—Thirty animals had hy 
perglycemia. Twenty of the animals showed 
this abnormality in association with coma, 
hypothermia, and death (Table 1). In addi 
tion, 10 animals had high glucose levels at 
varying times postoperatively in the absence 
of one or more of the other signs (Tables 3 
and 4). Of the latter group, only one had 


associated fall of temperature to 32 C, but 
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CAT 135 


LP-RP_ 


TEMPERATURE * 23° 
HEART RATE *45 
RESPIRATION + 3 


|HOUR 20MIN. 
TEMPERATURE 26.5° 
HEART RATE * 102 
RESPIRATION 10 


LF-LP 


LP-RP 


5 HRS. 30MIN. 

TEMPERATURE « 35° 
HEART RATE 
RESPIRATION 36 


Fig. 3.—Effect of 


behavioral changes or death occurred. In 


the first group, of 20 cats, 16 had combined 
posterior septal and medial anterior thalamic 
lesions, in 5 of which they were also asso 
ciated with medial preoptic damage. [our 


animals showed posterior septal damage 


alone: in one there was isolated bilateral 


medial anterior thalamic injury, and in an 
other, lateral thalamic and lateral preoptic 
lesions. In the second group, of 10 animals, 
1 had posterior septal and medial anterior 
thalamic lesions, in | of which the lesion 
was also associated with a medial preoptic 
injury. In three the damage was confined 
to the posterior septal region; in two the 
medial anterior thalami region Was ablated, 
and in one of these there were lateral an 
terior thalamic lesions as well 


Control glucose levels taken preopera 


tively on 50 cats gave a mean value of 90.6 
with a standard deviation of 


100 ml of We 


mg/100 mi., 


22.6 mg. per whole blood 


Bond eta 


warming on cortical potentials of comatose, hypothermic animals 


have called hyperglycemic those levels of 
blood glucose which exceeded 113 mg. pet 
100 ml. This means that only those levels 
that exceed the mean value by a full stand 
ard deviation have been included in_ this 
definition. 

Because of the well-known hyperglycemic 
effect of anesthesia and of brain damage,! 
studies were made to evaluate these factors 
in our animals. Blood glucose levels were 
determined in five cats given pentobarbital 
(32 mg/kg.) 


sodium intraperitoneally, to 


determine the temperature response. Speci 


mens were drawn immediately after the 
onset of anesthesia, 4, 6, and 24 hours post 
operatively. The sham operation described 
above was completed within 30 minutes after 
the onset of anesthesia. 


Mild increase in blood glucose levels was 


observed at four and six hours postopera 


tively, At the end of 24 hours, however, the 


levels in every instance were normal. In no 


LF-LP 
RF-RP 
42 
LP-RP 
RF-RP 
4 


A 


instance did these hyperglycemic values ex 
ceed 133 mg/100 mi. 

(;lucose levels recorded in the Tables as 
hyperglycemic all occurred at least 24 hours 
postoperatively. Of the 32 animals showing 
blood sugars above 113 mg/100 ml., the 
values for 21 ranged between 150 and 455 
mg. per 100 ce. These high levels may take 
on particular significance in view of the fact 
that most animals ate not at all, or very 
poorly, postoperatively and no attempt at 
substitute feeding was made. High values 
were recorded in Cat 33 on the 28th post 
operative day. The remaining high values 
were obtained on the first to the seventh 
postoperative days, usually on the first or 
second 

L-lectrolytes..-Determinations of the con 
centrations of serum sodium, potassium, and 
chloride were done on 38 cats, These values 
were grouped according to whether or not 
they occurred in the control period, during 
the first to the third postoperative day, 
or in the period beginning with the fourth 
postoperative day. While statistically signif 
icant elevation, or depression, of the con 
centration of one, or occasionally two, of the 
three electrolytes was observed in the post 
operative period, these changes occurred in 
frequently. Furthermore, the occurrence, the 
magnitude, and the direction of these 
changes were inconsistent and, in particular, 
were not correlated with the presence or 
absence of any of the behavioral or vegeta 
tive changes reported in this paper. Blood 
urea nitrogen determinations were per 
formed on 25 animals, and, again, no 
significant differences could be detected be 
tween control values and those obtained in 
the postoperative period. Serum magnesium 
levels were obtained on six animals. On the 
basis of these few observations, no con 
sistent change in the concentration of this 
substance could be detected following the 


operative proc edure 


Behavioral Effects 


was observed 
in 43 eats. Of these, five had bilateral an 
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terior thalamic lesions: the ablation was 


unilateral in one. This, in general, agrees 
with the observations of Baird et al.* (1951), 
Schreiner et al.** (1953), and Meyer and 
Hunter“ (1952), who demonstrated rela 
tive immobility and poverty of spontaneous 
movement to be associated with such lesions 
Thirteen cats demonstrated this phenomenon 
in the presence of bilateral posterior septal 
injury alone. A combination of these two 
lesions was found in 21 cats, in which the 
deficit was most profound, but there was 
usually considerable or complete clearing of 
hypokinesia after 7 to 14 days in cats which 
survived. Two animals in this latter group 
had associated medial preoptic lesions below 
the anterior commissure. Of nine cats with 
lateral anterior thalamic lesions on both 
sides, only three survived more than 2 days 
postoperatively, and two of these had 
marked hypokinesia with recovery over a 
period of 9 to 14 days. The animals had a 
marked diminution in) spontaneous move 
ment, as noted by Bailey and Davis (1942) 
after periaqueductal lesions, accompanied by 
a plasticity of their musculature, such that 
they would hold awkward postures. They 
crossed their own legs, leaned off balance, 
held themselves half-on and half-off a table 
top, and maintained unnatural postures given 
them for several minutes. This activity was 
similar to the “catalepsy,” reported by In 
gram, Barris, and Ranson * (1936) result 
ing from midbrain injury, and by Meyer 
and Hunter 7! (1952), who reported similar 
states from mammillothalamic tract ablation 
Characteristically, these animals stood with 
head and tail down, with the chin’ barely 
off the floor. Ambulation was aimless and 
slow, although in a straight line. It was 
considerably different from the purposeful, 
darting, graceful, stop-and-go locomotion of 
the normal cat, but became a. stiff, slow, 
even pacing. Upon meeting an obstruction, 
these animals continued their walking mo 
tions for a few minutes and then became 
immobile. The animals did not seem to 
recognize familiar objects and walked 


through pans of milk or water, upsetting 
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them Their behavior was similar to. the 


“obstinate progression” observed by Bailey 
4,5 


and Davis 4° (1942) following lesions of the 


interpeduncular nucleus. The cats gave no 
recognizing food, other cats, 


When 


direct 


sign of rats, 


or the observer their mouths were 


brought into contact with food o1 
milk, they would sometimes listlessly eat or 
drink. 
the disregard for discrepancies in height, 
his, 


for 


In their neglect of obstacles, and in 


the animals acted as if they were blind 
however, did not seem to be the case, 


the cats would fix their eyes on moving 
objects when their attention could be ob 
tained 

The corneal and pupillary reflexes re 
mained intact, as did the placing reaction. 
In the more markedly slowed animals the 
righting reflexes were impaired commen 
surate with their deficit. The deep tendon 
reflexes were present 

Jump Reflea \ 
found in eight cats was the “jump reflex,” 


had 


(suzman and del 


motor phenomenon 


which been described previously by 


Pozo * (1953) 


cerebration to the hypothalamic level 


after de 
This 
retlex is elicited when the pads of the hind 
feet to the 
easily demonstrated if the neck 1s forcibly 


are touched floor and is more 


extended, then flexed. lollowing this, there 
occurs a powerful extensor thrust of the 
hindlimbs, making the animal jump 6 to 18 
in. into the air, accompanied by random, 


pawing movements of the forelimbs. It ts 
characteristic of animals in which this retlex 
is elicitable that there is marked downward 
extension of the hindlimbs and of the fore 
limbs when they 


the neck 


are lifted by the scruff of 


Guzman and del Pozo's animals, in con 
All 
of the animals which had the “jump reflex,” 


did 
Grasping consisted of a strong 


trast to ours, showed rage as well 


and none which not, had a tendency 


to “grasp.” 
flexion at the distal jomt of the forelimbs 
when pressure was exerted proximal to the 


hese 
by this 


foot pads animals would hang, sup 
for 


ported only “wrist action,” 


periods up to a minute at a_ time 
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This 


Ingram et 


animals’ claws) remained sheathed 
phenomenon was deseribed by 
al (1936) in their deseription of “cata 
made im 


the 


lepsv” resulting from the lesions 


the reticular formation rostral to red 


nucleus. The most striking aspect of the 


jump-and-grasp activity of these animals 


was the great vigor with which these re 


sponses were made by anunals which other 
Wise weak, and, indeed, 


appeared were 


moribund 
and emotional 
The 


animals 


State of ( 
I: rpresston mn pokinetu 


state of 


ONSCLOUSHOSS 
Animals: 
CONSCIOUSNESS of the 

described here was characterized by “with 
drawal” in the sense that they paid little or 
no attention to cats, rats, or the observer 
They were remarkably unresponsive to pain 
A moderate pinch, for instance, would elieit 


a slight response. A severe one might pro 


voke vocalizing, with feeble transient 


the 


reaction. o1 


attempts to escape or attac k source oft 
the No rage 


dinated attack could be elicited with rough 


stimulus coor 


handling. The animals were indifferent. to 


food and drink hey showed no sexual 


interest 


ing 
was entirely absent 


There was a marked lack of groom 
The inquisitiveness of the normal cat 
The apparent failure to 
recognize familiar objects, and perhaps the 


posturing, may indicate an altered state of 


consciousness, ‘The placidity of behavior 


seems identical with that reported by Bard 


and Mounteastle in cats in which all neo 


cortex was removed, sparing the temporal 


lobes and the medial transitional cortex, One 


cat which was severely hypokinetic and 


hypothermic showed marked bursts of rage 


when it was warmed (Cat 75). Three cats 


(50, 118, and 131) showed brief rage reac 


tions to minimal stimulation. One of these 


animals (118) had, in addition to the 


posterior septal and anterior medial thalamic 
lesions present in the other two, lateral an 
terior thalamic and hypothalamic damage 
Compulsive Following Another prom 
inent effect attributed to decortication (Dus 
sel de 


Barenne and Magnus,'’* 1920; Bard 


and Rioch,* 1937), frontal and caudate in 
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jury ( Mettler, 1942), frontal lobe ablation 
(Magoun and Ranson,®? 1938; Wheatley,” 
1944), and a large diencephalic lesion (In 
gram,*® 1952) was a marked tendency to 
follow moving objects in a compulsive 
fashion. We have been conservative in 
estimating the amount of following shown 
by our animals. It was observed to occur 
in 14 cats and was estimated by us to be 
3+ or 4+, 0na seale of 1 to 4. The lesions 
included both posterior septal and anterior 
medial thalamic regions in five; the posterior 
septum, in five, in one of which it was 
unilateral; the anterior septum unilaterally 
in one, the medial anterior thalamus in 
one, and the lateral anterior thalamus im 
another, and for the last anatomical data 
were inadequate. These animals were alert, 
hyperactive, and affectionate. They sought 
contact by rubbing their arched backs against 
the observer's legs and, less frequently, 
against imanimate objects. As early as the 
first postoperative day they showed pro 
nounced interest in following, to the extent 
that they could be easily induced to follow 
a visually perceived finger or pencil in a 
circle having a radius as small as 6 in. They 
would follow a walking man as though tied 
to him, but would sometimes break this 
connection to follow someone going in the 
opposite direction, After walking 300° to 
400 ft., some cats tired markedly would 
sit for a few minutes and then, apparently 
restored, would) resume “compulsive” fol 
lowing. These animals constantly sought 
rubbing and petting——arching their backs 
and approaching the “presenting” position 
of the erotically aroused cat, but never fully 
reaching it. There was associated, persistent 
piloerection of the base of the tail in’ two 
animals and over the back in two, unilatet 
ally in one of them. This group at. first 
seemed to sleep little, and seldom to lie 
down. The cats had little interest in food 

none at first, then gradually more, until, at 
the end of two to three weeks, they ate quite 
normally A constant flexing of the toes of 
the forepaws, which were frequently lifted, 


was observed in four animals. This “tread 
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ing” phenomenon has been noticed by Bard 
and Rioch* (1937) after decortication and 
injury to deeper structures, after bilateral 
frontal lobe ablation by Magoun and 
Ranson ® (1938) and after combined an 
terior and mediodorsal thalamic lesions by 
Schreiner et al.** (1953). This action was 
remarkably similar to the forepaw action 
of nursing kittens. At times this “forepaw 
treading’ took on marked erotic coloring, 
and on one occasion a cat carried this action 
out extremely vigorously and intensely on 
the body of a hypokinetic cat. This lasted 
for a full 15 minutes without interruption 
Through an error, this cat was subjected 
to a second operation on the 31st postopera 
tive day and had multiple (48) small lesions 
placed throughout the A--5 plane. These 
extensive lesions at a completely different 
location ultimately changed the cat’s behavior 
not at all. Cortical blindness, however, was 
produced for a period of one week, afte 
which the activity was resumed, illustrating 
the dependence of the “following” response 
on visual stimuli. 


Mortality 


Of the total number of 85 stock cats in 
which lesions were made, 40 died prior to 
being killed (Tables 1, 3, and 4). They 
may be divided into two groups. The first 
group, of 25 animals, died within 72 hours 
after operation. The second group, of 15 


cats, survived from 4 to 47 days, only 4 of 


these animals dying after the 9th postopera 


tive day. Animals in both groups had bi 
lateral lesions. ‘Twenty-five animals had 
posterior septal and medial anterior thalamic 
lesions, five of these also showing some 
encroachment on the medial preoptic area 
Anterior lateral thalamic injury was present 
in six, two of which also had medial preoptic 
or anterior hypothalamic damage. Five had 
posterior septal lesions, and in the remaining 
four deaths were associated with medial 
anterior thalamic damage alone. Prolonged 
hypothermia, below 32 C, occurred in 14 
of these animals. Lowering of body tem 


perature alone seems unlikely as an isolated 
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Pasie 4.—Animals showing behavioral and vegetative signs without death 
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cause of this high incidence of mortality 


electrolyte disturbance and blood urea nitro 
gen were studied and were not found to be 
consistently altered. The initial lack of 
ingestion of fluid and food was not a sig 
nificant factor, since several cats not oper 
ated on were isolated without food or water 
for a period of more than seven days with 
out causing death. The animals did not 
have diarrhea, nor were they involved by 
any infectious disease as far as was clinically 
discernible. The lungs and other organs 
were examined and appeared grossly normal 
at autopsy. No histologic sections other 


than those of the neural tissues were studied 
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Comment 

We have been only partially successful in 
localizing the lesion that gives rise to the 
behavioral and vegetative changes reported 
here. In consecutive animals, groups which 
showed behavioral and vegetative changes 
were interspersed with groups which showed 
none, despite virtually identical lesions. Ac¢ 
tual variation of the location and size of the 
area destroyed does not seem to be a satis 
factory explanation. If it were, the critical 
areas responsible would, of necessity, be 
exceedingly small. It would seem more 


plausible that a multiplicity of conditions is 
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requisite Lor the occurrence of the changes 
observed in these animals. Such multiple 
factors may include potentiation of anes 
thetr effect, circulatory changes, edema, 
and submicroscopic neuronal damage. It 1s 
likely that the location and extent of the 
anatomical lesion is but one of these vari 
ables. It is clear, however, that placement 
of the lesions in the area of the posterior 
eptum, fornix, and anterior thalamus was 
a most eritical determinant. Anterior septal 
ablations were not associated with a deficit 
\natomical and physiological evidence imdi 
cates that the posterior septum ts in the 
pathway from the amygdaloid complex and 
hippocampus to the hypothalamus. Recent 
electrophysiological observations in the cat 
reported by Gloor 4! (1955) following 
stimulation of the basolateral amygdaloid 
complex have shown a primary projection 
area, on the basis of short latency responses, 
to the base of the septum, the nucleus 
accumbens, the preoptic area, and the an 
terior hypothalamus, as well as to the fronto 
temporal cortex (orbital gyri, insula, and 
temporal pole ) Longer latency respotises 
show evidence of projection to the cortico 
medial subdivision of the amygdala, the 
hippocampus, the remainder of the hypo 
thalamus, the subthalamus, parts of the 
diffuse thalamic projection system, and the 
tegmentum of the upper bram stem. An 
terior thalamic lesions interfere with the 
activating system at the point of its emer 
gence from the anterior pole of the thalamu 
reticular nucleus.“°"* The eleetrophysio 
logical studies of Feindel and Gloor *° 
(1954) show that stimulation of either the 
amygdala or the brain stem reticular forma 
tion diffusely alters cortical activity im an 
almost identical manner These authors 
postulate (1) that the amygdala may dis 
charge back into the brain stem reticular 
formation, which, in turn, activates the cor 
tex; (2) that the amygdala may act as a 
relay through which the effect of stimulation 
of the brain stem reticular formation is 
mediated to the cortex, and (3) that both 
the amygdaloid and the reticular effects may 
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be independent but that the responses are 
dependent on mechanisms activated at a 
cortical level. Both systems are known, 
however, to exert diffuse regulatory effects 
on other cerebral regions and have been 
found by Green and Arduini * (1954) to 
have an inverse relationship in that desyn 
chronization associated with arousal, as 
seen in the cortex, induced by a variety of 
external stimuli or by direct excitation of 
the reticular activating system in the brain 
stem, 1s associated with the concomitant 
appearance of an undulating series of large 
slow waves in the hippocampal record. This 
hippocampal response can be prevented by 
septal lesions and by section of the dorsal 
formix in the rabbit and cat 

Hypothermia associated with lesions su 
perior to the preoptic region and hypothala 
mus occurred in 32 of our animals. Heath * 
(1954) reported depression of body tem 
perature following the placement of some 
what larger lesions in this general area 
Heath's lesions extended farther anteriorly 
and below the level of the anterior commis 
sure 

Phe cats with marked hypothermia in out 
series were poikilothermic, as evidenced by 
their response to changes in environmental 
temperature, including heat and cold stress 


The absence of shivering and piloerection 


in the hypothermic cats indicates a loss of 
heat-producing and heat-conserving mech 
anisms. The occurrence of panting during 
warming, when the temperature was as low 
as 28 ©, is an unusual finding, showing 
resistance to warming suggestive of an al 
tered thermostatic setting. The constant 
association of other changes in all animals 
exhibiting hypothermia demonstrates that it 
is Imperative to study temperature regula 
tion as an integral part of over-all mechan 
isms that involve state of consciousness, 
emotional expression, muscular activity, and 
other vegetative changes. The origination 
of electrical activity in the limbic system 
upon arousal of the golden hamster from 
hibernation, as observed by Chatfield and 


Lyman !! (1954), supports the thesis of 
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LESIONS OF SEPTUM, FORNIX, AND 


widespread integration the control of 
body temperature 

Transient hypothermia followed by hyper 
thermia, reaching a peak (a rise of 1.6 de 
grees (C) or more) in 6 to & hours, with 
return to normal within 24 hours after brief 
electrical stimulation of the lateral amygda 
side in 
reported by  NKoikegami, 
Kimoto (1952) 
of the fornix or the stria terminalis did not 
this but that 
destruction of the hypothalamus on the side 
did the 


demonstrated 


nucleus on the cat, 


Kushiro, 


They found that section 


one Was 


obliterate response unilateral 


stimulated prevent hyperthermia 


( yloor 40,31 


projections from 


the basolateral amygdaloid complex, inter 
which in ablations this 


ruption of our 


area may have accounted for the observed 


hypothermia 

We were unable to determine the precise 
cause of the high incidence of early and 
late postoperative mortality The potentiat 
ing effect of hypothermia on barbiturate 
anesthesia,2>:"* with the major site of action 


of both on the reticular activating system,” 


may account for some of the early deaths. 
Death following large bilateral hypothalamic 
lesions has been noted by Clark, Magoun, 
Ranson 

et al.® (1954), 


starvation, diarrhea, o1 


and (1939) and by Massopust 


which they attributed to 


increased suscepti 
bility to infection. None of these conditions 
Was an apparent factor in our animals, and 
only the sum total of the vegetative defects 
here reported, plus others which were not 
observed, can be invoked to explain this 


finding 


It is noteworthy that each of the phenom 


ena which we have observed has been de 


scribed by others in the cat as a result of 
lesions in which usually considerably larger 
have been destroyed in 


amounts of tissue 


this and other regions —for example, hypo 
kinesia, from lesions of the periaqueductal 
Davis,** 1942), 


with 


gray matter (Bailey and 


and obstinate progression, associated 


frontal lobe and caudate nucleus ablation 


( Mettler,6” 1942) 
the 


and after destruction of 


interpeduncular nucleus (Bailey and 


md et al 


THALAMUS 


1942) 
identified 


Davis,*” Compulsive following has 
( Dusset 
and Magnus,'® 1920; Bard 
and Rioch,* and heatley 1944), frontal 
lobe ablation 
1938), or 


gram,** 1952); 


been with decerebration 


de Barenne 
(Magoun and Ranson,®? 
a large diencephalic lesion (In 
with muscular 
grasping 
sulted from injury to the mammillary-pos 


“catalepsy 


plasticity and sustained has re 


terior hypothalamic region (Ingram, Barris, 
1936); 


decerebration — to 


and Ranson," the “jump reflex,” 


from the hypothalamic 
1953); 
the 


, and exaggerated pleasure reac 


and del Pozo," 


level (Guzman 


placidity of from lesions of 


( Meyer and 
1952) 


trom 


tract 


midline 
( Bard 


anterior 


tions, transitional 


Mounteastle,’ 


cortex 


removals and 1948 ) 


and after thalamic ablations 


(Schremer et al.™ 1953). The over-interest 
in, and the imereased motor activity in re 
the 


docility reported here, were similar to. the 


sponse to, visual stimuli, as well as 


behavioral changes reported followmg injury 
of the pyriform cortex, amygdaloid nuclei, 
and adjacent structures by Schreiner and 
Kling (1953) 


havior and hypersexuality observed by them 


Phe exaggerated oral be 


were not apparent in our animals 


Rage reactions, savageness, and irritability 
were conspicuously absent except for three 


animals in this series, one of which had an 


additional hypothalamic lesion. Such reac 


tions have been observed in cats after orbito 
frontal ablations (Kennard,”* 1945), injury 


of the 


cortex nnmediately rostral to. the 


optic chiasma (Fulton and Ingraham,** 
1929), destruction of the ventromedial hypo 
thalamic nucle: ( Wheatley,"” 1944), medio 
dorsal 


et al.,” 


thalamic nuclear lesions (Schreiner 
1953), and bilateral cingulate and 
combination with 
( Bard Mount 
We were unable to corrobo 


Muller, 


(1940), who reported rage 


hippocampal lesions in 


ablations and 
castle,’ 1948) 


the 


neocortical 


rate 


findings of Spiegel, and 


Oppenheimer 
reactions occurring early in the postoperative 
period in four eats with lesions of the sep 


Wheatley “ (1944) did not 


tum and fornix 
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| 


1M 


! 


observe rage reactions following lesions in 


this area 


\natomical studies in monkeys utilizing 
the Glees silver technique (Clark and 
Meyer,’* 1950) indicate a massive projec 
tion from the frontal pole via the medial 
forebrain bundle to the ventromedial hypo 
thalamic nuclei. A pathway from frontal 
cortex to hypothalamus was demonstrated by 
Ward and McCulloch * (1947) by means 
of strychnine, although specific projection 
to the ventromedial hypothalamic nuclei was 
not among their findings. Strychnine neu 
ronography also revealed connections be 
tween the orbital gyri and the medial 
forebrain bundle, as well as the lateral 
preoptic area just posterior to the anterior 
commissure, ina study by Sachs, Brendler, 
and Fulton ™ (1949). These physiological 
observations were also made in the monkey 
Ranson and Magoun™® (1933) elicited 
motions of spitting by electrical stimu 
lation of the subfornical component of the 
medial forebrain bundle in the eat, with 
probably other than physiological parameters 
of excitation, but not from the preoptr 
region or medial anterior hypothalamus. 
The anatomical analysis of our sections 
shows sparing of the medial forebrain 
bundle, at least unilaterally, in almost all 
instances. This finding suggests that the 
frontal neocortex in the cat may mediate 
an inhibitory effect on rage reactions via the 
medial forebrain bundle to the hypothala 
mus 

Impairment of consciousness has been 
correlated with lesions of the reticular ac 
tivating system (Lindsley et 1950) 
and thalamic intralaminar ablations (Schrei 
ner et al.,** 1953) Hypothermia has been 
principally associated with destruction in the 
68,70 


hypothalamus and derangement in glu 


cose metabolism from lesions in a variety 
of anatomical sites, most strikingly after 
pontine transections.'. Control of piloerec 
tion has been shown to have widespread 
representation in the cortex brain 


stem."* Hypernatremia and hyperchloremia 


have been associated with injury to the basal 
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forebrain-diencephalic junction observed in 
the rat (Stevenson et al.** 1950), cat (Lewy 
and Gassman,®* 1935), and man.*!° We 
were unable to document any consistent elec- 
trolyte abnormality in this series of animals, 
and we would presume the absence of any 
postulated osmoreceptors ( Verney,*' 1947) 
in the areas studied 

The occurrence of such a multiplicity of 
alterations from relatively small lesions in 
so restricted an anatomical site suggests that 
the posterior septum, fornix, and anterior 
thalamic region constitute a pathway through 
which funnel anatomical elements which 
exert profound influence on diverse vegeta 
tive and behavioral functions 

Our results may be explained on the basis 
of interruption of the rhinencephalic path 
ways and the diffuse thalamic projections or 
the reticular activating system by posterior 
septal, formal, and anterior thalamic le 


Summary 


\ variety of behavioral and vegetative 
changes were observed in &5 stock cats for 
periods ranging from 1 to 90 days following 
relatively small, bilateral, stereotaxically 
placed lesions m_ the septum, fornix, and 
anterior thalamus, which were histologically 
verified and analyzed. These alterations in 
cluded impaired consciousness, hypokinesia, 
muscular plasticity, sustained grasping, the 
“jump” reflex, piloerection, marked hypo 
thermia, and relatively persistent hypergly- 
cemia, as well as a high incidence of early 
and late postoperative deaths. Rage reac 
tions were conspicuously not im evidence 
These results could not be anatomically 
correlated with discrete nuclear masses or 
their specific projections. The highest inci 
dence of abnormality was associated with a 
combination of posterior septal, fornical, 
and anterior thalamic destruction. Such le 
sions are so situated as to interrupt major 
rhinencephalic-hypothalamic and mesenceph- 
alic reticulothalamocortical projections, 
which are thought to account for the ob- 


served alterations. Serum sodium, potas- 
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bloc 


nitrogen determinations, before and after 


sium, and magnesium and urea 


the placement of lesions, showed no consis 
tent changes 
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CORRECTION 


bon Cramal Nerve Syndromes Associated Nasopl iryngeal Malgnane 
irs. Helena E. Riggs, Charles Rupp, Homer Ray, and Joseph C. Yaskin, in the May, 1957, 
‘ the Archives (pp. 473-482), the third line of the second column on page 480 should 


ede the last line of the first column. The final sentence of the first column should read 


lrite ranial extension wa ab ent in (ase 1 but actual destruction of ramal nerve foramina 


y n the posterior fossa could bn emonstrater 


News and Comment 


ANNOUNCEMENTS 


Residency in Neurology.—A three-year approved residency in Neurology has been 
inaugurated at the Bronx Municipal Hospital Center and the Albert 


Medicine, Yeshiva University. The residency program is supported by a training grant from 
the National Institute of Neurological 


Einstein College of 


Diseases and Blindness. The Division of Neurology 


of the Department of Medicine at present consists in three full-time physicians. ‘Two separate 
wards of the general medical service have been assigned to Neurology 


i total of 60 bed There are clinical research laboratoric 


The two wards have 


in direct conjunction wath the 


wards. In addition to the clinical training in neurology, an extensive fellowship program in 


the sciences related to the nervous system is offered to the residents in neurology on an inter 


disciplinary basis 


Sherrington Centenary. | |i) the centenary 


year of the birth of Sir Charles Scott 
Sherrington, O.M., a founder and main architect 


of the physiology of the nervous system 


he Royal Society of Medicine, wishing to pay tribute to his life and work, proposes to raise 


a fund toward a Sherrington Lecture, for the furtherance of knowledge on the nervous sys 


tem, to be delivered from time to time in the Society's rooms in London 


It is felt that many will wish to contribute: both those who were lis friends, pupils and 


colleagues, and those, more numerous, who, as patients, doctors and scientists, 
indirectly from his worl 


We wish to take this opportunity to commend the endeavor of the Royal Society of Medi 
cine to establish this memorial to a 


have benefited 


great pioneer im scientific medicine 
Donations should be made payable to the Secretary, The Roval Society of Medicine 


Wimpole Street, London Wat, and checks crosses “Sherrington Memorial 


GENERAL NEWS 


Study of Sarcoidosis.—live Veterans’ Administration Hospital 
Ga.; Dallas, Texas; Madison, Wis.; New York City, 


tudy of the cause and nature of 


located \tlanta, 
and Washington, D. C., have be gun a 


arcoidosis 
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Tumores intracraneales. }.dited by S. Obrador Alcade and J. Sanz Ibafiez. Pp. 456 

editorial Paz Montalvo, Antonio Maura, 13. Madrid, 1955 

lhis monograph of the National Institute of Oncology of Madrid consists of a collection 
of reports by seventeen authorities (fourteen Spanish and three others) of a course given at 
Santader, Spain, in August, 1955. It is divided into chapters on history, pathology, diagnos: 
uid treatment. On the whole, the presentations are excellent reviews, and will be valuable 
lor the student and house officer but too elementary for the practiced neurosurgeon 

The most rewarding section is that devoted to pathology, in which Zulch presents his 
experience with more than 4000 cerebral tumors, discussing genesis and malignancy fron 
the pomt of view of classification, as well as of clinical behavior. Other papers on pathology 
by Sanz [bafiez, Calvo, Oliveras, Rocca, and Morales are excellent and beautifully illustrated 
In the cdiseussion following the presentation of these papers, Obrador Alcade emphasized 
the unportance of harmonizing the various classifications to reach a unification which would 
express clearly the histological, genetic, and clinical evolution with tumor localization, The 
resulting classification grouped cerebral tumors as mature (polar glioma, oligodendroglioma 
istrocytoma, ependymoma, pinealoma, ganglocytoma, papilloma of the plexus, and neurinoma )} 
ind immature (medulloblastoma, ghoblastoma multiforme, neuroblastoma, and carcinoma of 
the plexus) 
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A Follow-Up Study of War Neuroses. I}y Norman (. Brill and Gilbert W. Beebs 
Price, $1.50 Pp. 393. Superintendent of Documents, Government Printing Office 
Washington 25, ¢ 

This publication summarizes a large-scale systematic study of neuroses in World War I 
ttering voluminous evidence for the authors’ conclusions and recommendations 

The data indicate that, although predisposition as well as military stress contribute to 
psychiatric breakdown, it is not possible to identify at premduction examination those met 
whe will later become psychiatric casualties. Had all psychiatrically predisposed men beet 
rejected at the induetion station, the Army would have lost the service of 1,000,000 men why 
erved without psychiatric hospitalization 

\s seen five years after discharge, the net effect of psychiatric breakdown im milita 
ervice is not as great as might have been expected. Little change was found in men whe 
vere normal before induction. In those who were not, combat resulted in greater disabilit 
than cid other forms of mulitary stress 

Manpower reserves are discussed in relation to military necessities. On the basis of ther 
umilyses of all available data, the authors recommend for general immobilization that ps) 
chiatric screening be contined merely to the elimination of the obviously unfit, that decisior 
ibhout doubtful cases be deferred until completion of a test of service, and that all men other 
wise acceptable be inducted) The lack of adequate criteria for evaluating military perforn 


ince 1s noted 
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Beyond Laughter. [iy Martin Grotjahn, M.D. Price, $6.00. MeGraw-Hill Book Con 
pany, Ine, 330 W. 42d St. New York 36, 1957 

Libro de communicaciones neurocirugia (journal). March, 1956 

Les Craniopharyngiomes en oto-neuro-ophtalmologie, Reunion imterregionale, March 
1955 

Hypothalamus und Thalamus—experimental—Dokumente. Hy W. RK. von Hess. Price 
$8.60. Georg Thieme Verlag, Herdweg 63, (14a) Stuttgart N (American Zone), 1956 
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Stuttgart N (American Zone), January, 1957 
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Stuttgart N (American Zone), December, 1956 

Revue francaise d'études cliniques et biologiques. \ol 1. March, 1956 

Studies on the Morphogenesis of the Brain in Struthio Camelus L.: VI. Morphogenesis 
of the Vertebrate Brain. By Knud H. Krabbe. Ejnar Munksgaards Forlag, Nor 
regade, 6, Copenhagen, K, 1956 

My Minds and I: Spiritual Psychology, Mental and Physical Well Being. By EF. \ 
“Ted” Crane. Price, $4.00. Christopher Publishing House, 1140 Columbus Ave 
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Understanding Human Behavior. James McCartney. Price, $3.50. Vantage 
Press, Inc., 120 W. 31st St.. New York 1, 1956 

Journal of the Hillside Hospital. Israel Strauss Commemorative Volume. ‘Ihe Society 
of the Hillside Hospital, International Universities Press, Ine, 227 W. 13th St, New 
York 11, 1956 

Practice of Psychiatry in General Hospitals. A. Fk. Bennett and others. Price, $4.00 
University of California Press, Berkeley 4, Calif., 1956 

The Sexual Criminal: A Psychoanalytical Study. Ky J. Paul De River, M.D. Pri 
$6.50. Charles © Thomas, Publisher, 301-327 EK. Lawrence Ave., Springfield, Hh, 1956 

The Psychology of Sex Offenders. By Albert Ellis, Ph.D., and Ralph Braneale, M.D 
Charles © Thomas, Publisher, 301-302 EK. Lawrence Ave., Springfield, HL, 1956 
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SIDNEY TARACHOW, M.D.; HYMAN KORIN, Ph.D., and STANLEY FRIEDMAN, Ph.D., M.D., Glen Oaks, N. Y. 


This investigation is concerned with the 
perception aspects of a larger study on the 
problem of ambivalence. The over-all goal 
in the total project is to find specific etiologi 
can be correlated with 


cal factors which 


success or failure in the resolution of 


ambivalence. These etiological factors deal 
with the character of the object relations in 
early life, the opportunities for object rela 
tions in general, and, more specifically, the 
opportunities for warm object relations 
Against these etiological factors a set of 
measurements of the resolution of ambiva 
lence is being worked out. Two of these 
measurements are presented in this study. 
(ne measurement ts a structured interview 
in which we classify our subject: material 
according to degrees of organization or 
The 


other measurement 1s a tachistoscopic per 


failure in the handling of impulses 


ceptual test, a measurement of the accuracy 
of perception and also measurement of the 


and breadth of 


range subsequent visual 


imagery. Im working out certain measure 
Submitted for publication March 2, 1957 
From Hillside , N.Y 


Somewhat read 


Hospital, Glen Oak 


enlarged from a paper be fore 


i joint meeting of the New York Academy of 
Medicine, Section of Neurology and Psychiatry, 
and the New York Neurological Society in New 
York, Jan. 8, 1957 


Hallside 


Professor of 


Attending psychiatrist, Hospital; Clin 


ical Assistant Psvehiatry, Division 


of Psychoanalytic Education, University of New 
York College of Medicine, New York (Dr. Tara 
chow). Research Assistant in Psychology, Hill 


side Hospital (Dr. Korin). Resident Psychiatrist, 


Hillside Hospital (Dr 


Friedman ) 


Perception Experiments in a Study of Ambivalence 


ments which reflect the state of the ambiva 


lence, we are concerned with the internal 
and theoretical consistency of our various 
measurements. It is the correlation of these 
two mentioned measurements which will be 
discussed in this paper, 1. ¢., the classifica 
tion via interview and the perception-imagery 


measurements 


Some theoretical discussion of ambiva 


lence 1s necessary to define our concepts and 
procedures. Although psychoanalytic theo 
rists are by no means in complete agreement 
about ambivalence, certain aspects of it in 
general may be stated. In the developing 


infant and child the feelings of love and 


hate are not integrated. When a person or 
situation elicits love, the child will feel that; 
and if the situation or that same person 


elicits hatred, the child will feel that How 
ever, with the development of the ego struc 
ture and the growing ability to form 
the child 
of conflicting feelings 

\s he 


occurs a fusion of these separate feelings of 


relationships to specific persons, 


will bee Ome AWATE 


toward one person matures, there 


hatred and love into a more mature attitude, 
compounded of the two. This is known as 


the fusion of the ambivalence and occurs 


unconsciously, although there are many con 
fusion of the 


scious derivatives. It is the 


ambivalence which characterizes normal ob 


ject’ relations In this state the individual 
will not feel pure, unalloyed hatred. That 
would be sheer infantile aggression. In the 


mature person the hatred ts tempered by 


love. In various mental disorders there are 
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various degrees of breakdown of the fused 
ambivalence, with greater or smaller degrees 
of pathological expression of the impulses 
no longer tempered by their opposites. In 
instances of the complete breakdown of the 
fusion of the opposing tendencies, one would 
be dealing with psychosis or extremes of 
psychopathy, like murder. In neurosis there 
are various degrees of disturbance of the 

In climieal psychiatry the concept of am 
bivalence simply refers to the conscious 
presence of opposing impulses and feelings 
at the same time. In psychoanalytic theory, 
though, the problem of ambivalence refers 
to the unconscious fusion of the opposing 
impulses, as well as to the varying degrees 
of breakdown of the fusion. Although this 
tudy does not utilize psychoanalytic tech 
niques and is based upon conscious data, the 
work is with reference to the larger frame 
of reference toward ambivalence. The total 
tudy is in terms of the psychoanalytic frame 


ol reterence about the problem 


Method 


The structured interview elicits mainly 
conscious aspects of ego functioning. Such 
an interview can elicit such matters as con 
cious mdecision, coexistence of Opposites, 
and organization or disorganization of the 
ego im carrying out its wishes and needs 
Hlowever, other means can be devised to 
vet more than these conscious evidences of 
disorganization; it should be possible to get 
closer to the derivatives of the breakdown 
of the ambivalent fusion, and even some 
estimate of the extent of the unconscious 
breakdown and liberation of the impulses 
themselves. Other measures, such as the 
PAT, as a projective test, might give more 
direct, basic measurements of the opposing 
impulses. A dot comparison test which has 
been developed might also give some import 
tant measurements. In preliminary corre 
lations these various tests do significantly 
correlate with one another However, we 
shall return to the two tests which concern 
us in this paper: the interview, and the pet 


ception and imagery experiment 
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Questionnaire 


In the interview, we elicit conscious atti 
tudes centering about certain clusters of 
information subsumed according to psycho 
analytic theory. These questions, presented 
in an interview and recorded verbatim, are 
as follows 


\. Introductory Questions 
1. Do you like Hillside Hospital 
2. Do you like your doctor ? 

3. Do you know many of the patients? 


4. Do you like any of these other patient 


Orally Derived Attitudes 

1. Do you like to eat? 

2. What is your favorite food 

3. Are you an optimist or a pessimist (hypo 
thetical example given) 

$4. At a party, are you more apt to be an 
active talker and participate, or are you 
more apt to listen’ 

5. If you are spending a quiet evening at 
home, what are you more ipt to do-—read 
a book or watch T\ 

6 lf you need a moderately important 
arti le, do you dec ide what vou warnit, how 
much you spend, and then shop tor it; o1 
are you more likely to see something in a 
store window and buy it on the spur of 
the moment ¢ 


( Anally Derived Attitudes 


1. Are you orderly or disorderly at home 

2 Do you have trouble making up your 
mand ¢ 

$ Do you like jokes? Do vou like sexual 


jokes’ Can you tell them as well as listen 
to them Can you tell them as well in 
mixed company as you can in a group ot 
women C€men) 

$ Do you believe that children should be 
brought up with great lemeney or with a 
firm control’ Do you believe the 
“spare the rod and spoil the child’ adage 
If you have made up your mind about 
something, can you listen if others try to 
talk you out of it? Have you been called 
stubborn 

Are you imterested money 

7. Do you save money ” 

& Do you keep a budget? (If so) do you 
find yourself running short at the end of 
the week, or can you keep within the 
budget 

1) Genitally Derived Attitudes 

1 Who is your favorite actress (actor) 

2. Have you been im love ’ 

3. Do you believe in love? 


$ Which of your 


parents are you most like? 


78, August, 1957 
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PERCEPTION EXPERIMENTS 


5. Just in terms of body beauty, which would 


you conside beautiful 


more attractive, a 

a handsome man? 

E. General Attitudes 
1. Do you like to work ? 
2. What are 


you have any 


woman or 
Ego 
What sort of work? 
major life 


your interests? Do 


hobbies? If you had your 
life to live over again, what would you do? 
Attitudes 


1. If you saw 


Toward Aggression 


two friends in an argument, 


what would you be more apt to do—join 
in or avoid it 
What is your attitude toward capital 


punishment ¢ 
Attitudes Toward Own Sickness 
Do vou 
2. Do you 


plac 


and Therapy 

think you are sick 

think 
help? 


you've come to the 


lhe interview was rated tor degree of opposites 


and uncertainties in the following manner: If, in 


response to any of the questions, conflicting feel 


ings, indecisions, or simultaneous opposite attitudes 


were expressed, this response was given a score 
of 1. All other responses were scored as zero 
The subjects were classified into three group 


according to the severity of disturbance 


Degree of Clinical Potal Interview 
Ambivalence Score 
1. Mild 0-3 
2? Moderate 4-6 
3. Severe 7 ov higher 
Some examples of scoring are as follows: In 
response to the question “Do you like your doctor?” 


the answers and their cores are noted 


1. “Yes, he’s a wonderful person.” Score, 0 

> “No, | don’t think he understands me or 
helping me.” Score, 0 

a person, he's ver hice as a doctor 
don't know; he tre but I’m not. sure 
whether he’s me anv wood.” Score, | 


Perception-Imagery Experiment 


Phe 
experiment, is simply a variant of an expert 
Varia 


been 


other measurement, the perception 


ment performed by Poetzl? in 1917 


tions of this experiment have 


performed since by Malamud,? Malamud and 


Lainder,* and Aller and Teler,’ and more 
recently by Fisher,°“ New York, and 
Luborsky and Shevrin,’ in Topeka. Poetzl’s 


basi experiment Was to present a picture to 


his subjects by means of a tachistoscope 


and have them draw what they had seen 
This was generally some fractional aspect 
of the complete 


picture. If the subject 


following night, he was asked 


dreamed the 


larachow 


to make drawings of his dream. This often 
demonstrated that the dream contained por 
tions of the experimentally exposed picture 
which the subject had not been able to see 
COTISK iously on the muitial exposure In other 
words, there was preconscious perception, 
the level of consciousness, but which 
able to 


Phe experiment carried out in the 


below 


was present itself via the dream 
contents 
present study is the modification performed 
this the subject ts 


by Fisher. In variant 


shown a picture for M499 second and asked 


to make a drawing. After this first drawing 
is made, he is instructed to shut his eyes and 
await whatever visual imagery might present 
itself to him at that moment. As soon as the 
subject was aware of a visual image, he was 
asked to deseribe it and make another draw 

ing. This was then repeated up to 5 or 6 
times, and by lisher up to 20 times or more 


Chis experiment demonstrates the exist 
ence of extremely rapid preconscious pet 


ception and the speed with which these 


preconscious percepts are ubjected to the 


primary process, yielding distortions, sym 


bolizations, or various defenses against the 
that the 


associations stimulated by the t 


perception lisher felt 


train © 
st picture ts 
in the grip of the original pereept, and that 


all succeeding lhnagery represents the percept 


its) distortion , of the defenses against it 
| isher used dream hi earlier expert 
ments, but he found that the inimediate 


mmages in the waking state served the same 


PUPrpose 


lisher’s data carry with them certain un 


answered questions and implications, There 


is no indication of the percentage of hi 


unsuccessful experiments, nor is there any 


systematic indication of the 


personality 


While 


work ts lucid and brilliant in exposition, ex 


structures of the subjects 


tension of his studies in the 


areas noted 
might lead to further conclusions relating to 
variations in mental functioning and to the 
factors which might influence such = varia 


tions 


One such 


carried out by 


extension Wa 


Luborsky and Shevrin tudied the 
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different styles individuals have of incorpo 
rating the test picture as day residue into 
their dreams They expected these styles to 
be related to the typical defensive ego op 
erations of the subjects, and their work 
confirmed their expectations. The faetors 
they believe will atfeet perception are (1) 
cognitive style, (2) defensive activity, and 
(3) states of consciousness 
\gainst the background of these previous 
tudies, the purpose of this investigation ts 
to determine how the varying fates of the 
fusion of ambivalence will affect perception 
and imagery. The hypothesis is that varia 
tions in the defensive and synthetic fun 
honing of the ego and variations the 
degree of breakdown of the fusion of am 
bivalence should be retleeted in differences 
in tachistoscopic perception and differences 
in the quantity and nature of the imagery 
The greater the breakdown, the wider the 
range of moagery. Linn, in his paper on 
the discriminating funetion of the ego,® 
inmakes the pol that the ego perceives only 
that which it can tolerate, and that in the 
ery process of pereeption there 1s a selec 
tive process of acceptance and rejection 
within the cluster of Meanings Assoe iated 
with every percept. This discriminating and 
selective process ts an ego funetion. The 
cluster of meanings can be quite wide, and, 
according to Kris and WKaplan,* include the 


Opposite \ defect o1 disorganization oft ego 


functioning would interfere with the ego's 
ability to defend itself against traumati 
perceptions, and at the same time extend 
the range of selections within a cluster of 
related meanings. This could be expected 
if the defensive and integrative functions 
fail. This was the working expectation in 
our present study. The total range and 
breadth of the imagery, and not simply the 
degree of recovery of preconscious percep 
tion, are of interest in this study. These 
variables may give some measure of the 
breakdown of the ambivalence. It 1s neces 
sary to know how close the interview dealing 
with conscious attitudes is to any other meas 
urement which might be closer to the un 
conscious, to the breakdown of the 
ambivalent fusion, and the measurements of 
the freed and contradictory impulses and 


feelings. It is precisely for this reason that 


the breadth and range of the imagery are 


of such interest. One important difference 
from Visher’s technique was the use of a 
scene of violent battle, as compared with 
neutral pictures used by him. While the 
purpose in the imagery experiment was 
chietly to study the range of imagery, per 
haps the study could also serve as a partial 
control to these variations of the Poetzl 
experiment, just as Luborsky and Shevrin's 
work serves as a partial control These 
authors have already indicated that defen 


sive and cognitive style influences the utiliza 


big. | Medieva 


of violent battle 
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tion of preconscious perception in) dreams 


and imagery 


The study is based on 29 subjects, using psy 
choneurotic inpatients or outpatients at Hillside 
Hospital Psychotics, psychopaths, patients with 
behavior disorders, and adolescents were not used 
The mean ages of all three groups were the same, 
approximately 32 years There was no significant 
difference im the level of education 

Che picture used is a medieval scene of violent 
battle (Fig. 1). The soldier facing the viewer has 
just delivered a powerful blow to another. The 
latter soldier is talling backward. The sword is 
up and to the right. The background is a wooded 
scene with water underfoot. To the left the water 


is in some agitation. This picture was exposed for 


1/100 second and we searched for perception and 
imagery as described below 
The data were studied under the following sul 
headings and wu ny the cormye criteria noted 
Correctness of perception Ot aggression at 
original exposure 
Scoring criteria Perception of a fight scene 


or perception of implicit aggression, such a 
a man chopping down a tree or holding a 
weapon 

Correctine ol perception o ex at orginal 
exposure 
Scoring criteria— Both figures are perceived 
as male 

3. Imagery reproduction in all the subsequent 


drawings with regard to three variables 

(a) Human qualities 
Scoring criteria—The criteria for this 
ind the following variables were difficult 
to establish because of the number of 
factors mvolved and the wide range of 
possibilities within each factor. In eacl 
case, one of us scored each set of images 
and the other two later scored them in 
dependently core were then 
compared and discussed In each cans 
coring was done without any knowledge 
of the degree of ambivalence that wa 
present, as determined by the question 
naire For human qualities, scoring 
factors included the presence or absence 
of image contammg humans and the 
degree of life-like representation, includ 
ing pose, fluidity of lines, et 

In the above and in the two succeeding 

factors, each set of images was scored 
aS poor, Tair, good, or very good 

(h) Detail 
Scoring critena—The amount of detagl 
involved im all the drawing whether of 


humans or inanimate 


draw 


objects For 


ings of humans, facial feature the 


et 


larachow al 


sence ot “stick fiwures,” clothing detail 
were the mayor criteria 
(c) Atteet and motion 
Scoring criteria The expression ot a 
fect or motion, ether im the drawing 
itself or in the verbal description, was 
the crucial factor The presence and 
degree ot pain, hiapypune ss, flight, fear, 
aggression, et that were express 
were used as a basis tor the score 
| xamples ot the appleation of the above col 
ng eriteria follow 
wure Human Quality Detail Affeet and 
(rood baat 
Poor Poor Poor 
Very good 
Devree of recover of preconmscrous percept 
Scormg criteria hie picture con 
tains a warrior swinging a sword, a warrior 
tunned by the sword, a body of water to the 
lower right, a body of agitated water to the 
lower left, and a background of trees and 
The presence of any of the above 
factors w thie Wil considered to 
indicate recover of preconscious pet 
cept provided that the had not been seen 
on orminal exposure lor example, Subject 
| iw the two fighting tieure in tine cetarl 
(Fig. 6) but saw none of the other element 
ot the picture, e of his images (hig 
he saw a body of water im the lower right 
hand corner and a few trees im the bael 


big 2.—Vatient 
scene (1 iv 1) 
Pusion 


| Jrawing 


ot 


Medieval 


ambivalent 
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lig Patient 27 Medieval scene (Fie. 1) 
shieht in pairment ot ambivalent fusion 


Fig. 4.--Patient 19 Slight impairment of ar 
bivalent fusion 


hig. 5.—-Patient J. Image No. 2. Severe impairment of ambivalent fusion 


ground. Further, the image revolved around 
a fantasy im which the drawn figure would 
pull up the sluice gate and send a torrent of 
water over the lower left side of the drawing 
This image was scored as showing some de 
gree Of recovery Of preconscious percepts 
5. Over-all breadth and range of imagery 

Scoring criteria— Scoring was based on the 
number of different themes, subjects, ages, 
affects, sexes, etc., that was evoked by the 
imagery and was a simple numerical tally 
It was carried out under the headings: no 
range, slight range, moderate range, and 
wide range. For example, a subject) who 
had three images, each of a different hospital 
doctor sitting at his desk, received the score 
of “no range”; another subject's imager 
evoked scenes of battle, of a mother playing 


with her children, and of the hospital grounds 


, with patients walking. This subject's imagery 
big 6O—Patient |. Medieval ene (Fig. 1) 


evere impairment of ambivalent fusion received the score of “wide range 


Results 


1. Correctness of Perception of Aggression 


Severe group perceived well to excellent in 5 of 1] 5% 
Moderate perceived well in 20f & 25% 
Low perceived well in 1 of 10 10% 


The differences between proportions are not statisticaily significant at the 


level of confidence, but they approach this level of significance (Table ) 
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Relation Between Degree of Ambivalence and Facto» Perception and Imager, 


Degree of Ambivalence 
Difference Between 
Factor High Moderate Mild High and Low Critieal Ratio Significance of 
Nell N=s N=10 Groups, % Difference 


|. Correct percept of aggre 


lor 45% 25% 10% i 17 Not significant 
P>5% 
2. Correct perception of sex 72% W% 10% sz 1.45 NS signifi int 
€ 
Human qualities —good or better 63% 0% 3.15 PAG 
Detail—good or better 37% 0% 240 
Affect and motion—good or better 63% O% 63 
. Giood or better recovery of 
preconscious percepts R24 75% 10% 2 2.36 P<bY 
Moderate or better range of 


imagery 


2. ( orrectness of Perce pti m of Sea 


Severe group perceived correctly in & of 11 72% 
Moderate perceived correctly in 4 of 0% 
Low perceived correctly in 4 of 10 1% 


The differences between proportions are not statistically signifteant at the 5¢ 
level of confidence, but they approach this level 


? 


3. Drawings, Human Quality 


Severe group very good and good in 7 of 1] O3% 
Low in Oof 10 


The difference between the severe and the low group is significant at the 1; 


level of confidence. That between the severe and the moderate yroup Is significant 


at the 5% level of confidence 


1. Drawings, Detail 


Severe group ood in 4 of 11 10% 
Moderate good in 3 of & 7% 
Low good in 0 of 10 O% 


Che differences between the severe and the low group and between the moderate 
and the low group are significant at the 5% level of confidence 


>. Drawings, Affective Quality 


Severe group gooul in 7 of 11 


Moderate vood in Oof & 
Low in O of 10 


The difference between the severe and the low group is significant at the 16, 


level of confidence. The difference between the severe and the moderate group 1s 
significant at the 5¢¢ level of confidence 


Recovery of Preconseu us Perce pts 


severe group Some recovery of any degree in 9 of J] IY 
Moderate Some recovery of any degree in 6 of  & 75% 
Low some recovery ot any degree in 3 of 10 aA 


The difference between the severe and the low group is significant at the 5; 


level of confidence 


Over-all General Range of Imagery 


Severe group Moderate to wide in & of 1] 73% 
Moderate Moderate to wide in 3 ot BR RY 
low Moderate to wide in 1 of 10; no range in 3 10% 


he difference between the severe and the low group is significant at the 1% 
level of confidence 
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lhe data show a consistent pattern. As 
compared with the low group, the severe 
group shows (1) more correct perception 
of aggression, though not of statistical sig 
nificance; (2) more correct perception of 
sex, though not of statistical significance; 
(3) better human quality in the drawings; 
(4) better detail in the drawings; (5) better 
iffective quality in the drawings; (6) better 
recovery of preconscious percepts, and (7) 


wider range of imagery 


Comment 


We feel that our data support our work 
ing hypothesis. The data may not all be 
tatistically significant, but the evidence ts 
moving in the right direction. The patients 
classified as high in our interview are those 
subjects whose integrative and defensive ego 
functioning is poorest and, according to our 
working idea, is closest to impairment of the 
fusion of ambivalence These are the sub 


jects who would be less able to defend 


themselves against the disturbing qualities 


of a stimulus picture. Further, in view of 
the impaired defensive functioning in these 
persons, the cluster of associations and re 
lated imagery should be wider in this group 
(ur data indicate that this is so. burther 
theoretical basis tor this wall be adduced 
below. Where ego funetioning 1s poorer, 
there should be a greater accessibility of 
preconscious material, Our over-all working 
notion is that this state is also connected 
with a greater degree of disturbance of the 
fusion of ambivalent tendencies 

Our subjects classified as low on our 
interview really” fall) into) two groups 
In one the choice of attitudes seemed rela 
tively relaxed, while in the other the subjects 
seemed to be highly defended, compulsive 
characters Whose responses were all organ 
ized in one direction, but ina rigid, compul 
sive manner. Both these groups were classed 
as low. Clinically, our assumption is that 
these rigid compulsive characters have 
erected strong defenses against one side of 
their ambivalence, and that there is substan 
tial disturbance of the ambivalence. In our 
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low group there is much more active and 
stringent defensive functioning than in the 
high group, even though in some subjects 
this defensive functioning is not healthy and 
in the nature of reaction formations. 

Linn,® in a discussion dealing with the 
discriminating function of the ego, suggests 
the notion that the ego perceives only that 
which it can tolerate, and that in the very 
process of perception there is a_ selective 
process of acceptance and rejection within 
the cluster of meanings associated with every 
percept. This process of selection depends 
on the psychic structure of the subject as 
well as the organic integrity of the brain. 
It also depends on the anxiety-provoking 
characteristics of the stimulus. Linn devel 
oped this cluster concept from an idea of 
Kris and Kaplan.” Kris and Kaplan dis 
cussed the wide range of ambiguity sur 
rounding any percept. According to them, 
this range includes all varieties of connec 
tion, even including the opposite. Both Kris 
and Kaplan and Ireud point to the iden 
tity of Opposites in the sense of the antitheti 
cal sense of primal words. lollowing this 
reasoning, the range of ambiguity about any 
percept must include its opposite; and 
words, sensations and feelings are all rela- 
tive. Kris" has expressed the opinion that 
tachistoscopic perception is more liable to 
dissolve percepts into all their archaic and 
ambiguous components than is ordinary 


vision. 


Linn and others point out that the prin 
ciple of closure (of a Gestalt) is in itself 
important in affecting perception. There is 
a certain effort necessary in perception of 
differences or in traumatic perception, Per 
ception may be imperfect and dominated by 
the wish to see that which is easiest to see, 
and dominated by the need to expend as 
little energy as possible in making the per 
ception’? facing a highly traumatic 
stimulus, it might be quite compatible with 
the principle of economy in the expenditure 
of energy for the ego to seek out a com 
fortable point in the whole ambivalent range 
and to be content with the opposite as the 
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percept. (As shown in Figure 2 the warrior 


was perceived as a woman.) It might be 
more comfortable to see aggression as love, 
a warrior as a doctor. This latter occurred 
quite often in our subjects. Hartmann," too, 
in discussing Poetzl’s work, as well as his 
own experimental work, makes the port that 
stimuli in the 


preconsciously perceived 


tac histoscopic experiment represent the 
drive to closure, the need to expend the 
energy stimulated. A traumatic picture, such 
as we used, creates a drive to closure; a 
process akin to the repetition compulsion 1s 
set up. The appearance of the opposite in 
the place of the true percept might represent 
several factors. Important among these fac 
tors is the discharge of energy displaced 
from one point to another in the ambiguous 
range of related percepts——or, the greater 
the need for defense the farther away from 
the true percept. 

The question, of course, might be raised 
as to what our questionnaire actually does 
reveal-does it measure degrees of break 
down of fused ambivalence, as we assume ? 
classifications were made not on the 
basis of clinical judgment or diagnosis but 
on the basis of the questionnaire. Our in 
terview was carefully limited to the ques 
and we avoided 


tions, knowledge of the 


clinical diagnosis until after all the data 
were gathered. We might repeat that this 
present study presents only a limited part 
of our data. Each subject is given a visual 
dot comparison test, a TAT adapted to our 
purposes, and the Szondi test, all to deter 
We tind a 
The 


total data are to be reported subsequently 


mine the degree of ambivalence 


positive correlation of all these tests 


After our data were complete, We compared 


our three groups as to clinical diagnosis 


There does not seem to be any correlation 
with clinical categories 
\ further data 


which we are now carrying out is a division 


investigation mto our 


of our group classified as low into two 
groups, one a compulsively defended group 
and the other a more relaxed group. We 


are investigating whether these two separate 
subdivisions will present contrary etiological 


Tarachow et al 


ditterent 


conhigurations, performances on 
the tests, particularly whether they behave 
differently the and 


perception 


experiment. We are enlarging our sample 
and are not vel prepared lo present these 
Another set of data 


in the process of correlating ts the estimate 


results which we are 
of the patient's ambivalence made the 
psychotherapist and the classification on out 


questionnaire 


In discussions with colleagues, other pos 
sibilities have been raised to explain the 
greater range of 
group 
clinically the sickest group, the most frus 


imagery im the severe 


It has been suggested that this 1s 


trated, and the group which therefore has 
the greatest recourse to fantasy gratifiea 
tions; it has also been suggested that it 1s 
the healthiest group, with the greatest flexi 
bility, capacity, and tolerance for opposing 
types of material and affeets to be permitted 
entry into consciousness Our own view 1s 
as stated, that this impairment is a funetion 
ot impaired infegrative and defensive ego 
functioning. Our own present response to 
all these suppositions, including our own, 1s 
to note that the high group does not show 


less or more psychopathology than the other 


groups when examimed from the clinical 
standpoint. One of the steps we are con 
templating is a separation of all our data 


on the basis of climical categories, to see 
how they would behave perceptually and in 
our other tests. In a previous study by 
Tarachow and link '* patient material was 
divided into clinical categories and correlated 
factors, 


that 


with etiological specifically object 


loss, with results were Statistically 


reliable. However, this group was not sub 
jected to any of these experimental proce 


dures 


Summary 


Qur data suggest that differences in ego 
organization do have an effect on perform 
ance in tachistos« opic experiments, especially 
in the elicitation of subsequent imagery. If 
the trend can be maintained by further data 
it would be of real 


interest The patient 


with some disturbance the 


ambivalent 


17 
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fusion is closer to his preconscious. Certain 


aspects of his ego functioning permit. or 


force him to be in closer contact with all 


his impulses: His defensive functioning ts 


less efficient. The reward for this ego defi 


cieney might be greater perceptiveness, 


vreater emotionality, and, perhaps, greater 


wnagination and creativeness. The less well 
defended personality might be more sensitive 


lige defenses 


to selective a pects of reality 


not only keep our internal affairs under 


control and in check but also imterfere with 
our perception of reality. Overly strong ego 
only from 


well 


defenses might estrange us not 


life but from reality as 


(21) 


our 
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Schizophrenia 
ALBERT A. KURLAND, M.D., Catonsville, Md. 


Introduction 


In the population of any large mental 
hospital one frequently encounters patients 
diagnosed according to one of the typical 
nosological classifications of schizophrenia 
who, in spite of numerous therapeutic ef 
forts on the part of medical personnel, 
Such 


patients neither regress to a more primitive 


maintain a stationary clinical course. 
state nor show any appreciable improvement 
during extensive periods of interrupted or 
continuous hospitalization. Although they 
display few, if any, regressive phenomena 
in the integration of their thinking, they can 
adjust adequately only to benign environ 
ments, a fact that is readily apparent from 
the frequency of their readmissions, These 
resentful of 


patients are hospitalization, 


claim they are not mentally sick, and seem 
from the beginning to have and maintain a 
negativistic attitude toward any attempts at 
treatment. Since the families of such pa 
tients have tremendous difficulty in coping 
with the patients’ usual bizarre modes of 
deal of 


for the initiation of all conceivable types of 


living, they exert a great pressure 


psychiatric treatment within the hospital 


setting. At the same time, the reluctance of 


the patients themselves for continued hospi 
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tal care creates a vicious circle which first 


plays the patient against the family and 
eventually against any therapeutic program 
offered by the hospital 

As a 


treatment efforts with such cases, many a 


result of years of unsuccessful 


mental hospital psychiatrist has wondered in 


retrospect how he was ever maneuvered 


into attempting so much treatment where 
failure Such 


perhaps be 


was the inevitable outcome. 


therapeutic 


quandaries could 


avoided if we were able to sharpen our 
prognostic criteria along the lines so aptly 
described by Bleuler,! in which he postulates 
both an “extent prognosis” and a “direction 
prognosis” 
Within the 
different 


realm of seluzophrenia there are 


agam directions such a the paranoid 


catatonic, dementia, ete, that have to be considered 


in the prognosis Not less mportant 15 often the 
“extent prognosis,” ie, the prediction how far the 


disease will progress within 


a conceivable period 
Will the disease soon come to a stop, or will there 
Will the 


through 


ln improvement hecome 


patient 
socially 


he he 


di 


Incompetent dementia’ Or will 
able to maintain 


And unde 


himself in’ spite of the 


what circumstances 
If it 
prognosti 


were at all possible to develop 


criteria for the “direction” and 


the “extent” of schizophrenic reaction types 
on the basis of 


longitudinal studies, the 


chances of falling into a “therapeutic trap” 


or “therapeutic cul-de-sac” would be less 
Not only would valuable time effort 
be saved and be directed toward more 


fruitful therapeutic endeavors, but — the 


frustrating entanglements with many of the 
type of patients described above could be 


avoided. The development of such prog 


nostic criteria is one aspect with which this 


paper is concerned However, there is 
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another, related aspect which must, of neces 
sity, receive detailed consideration. This 
has to do with the concept of “change.” 
The implication of what constitutes 
“change” in deseribing a course of therapy 
(whether it be for the better or the worse ) 
is essentially an inherent problem and in 
need of further exploration. 


Theoretical Considerations Regarding 
the Concept of “Change” in 
Mental Illness 


In evaluating the effects of any therapeu 
tic intervention, be it therapy within a 
psychoanalytical frame of reference, therapy 
through pharmacological shock or ataractic 
drugs, or the many therapeutic approaches 
which might be employed, criteria for de 
termining “change” are essential, Too often 
the real issue at hand is neglected——-how 
indicative of a basic personality change are 
the criteria that we use in measuring the 
effects of a therapeutic program ? 

In respect to this problem our thinking 
often becomes muddled, with value judg 
ments stemming from an overconcern with 
whether a patient appears outwardly to be 
“sicker” or “healthier” after a course of 
therapy. Quite evidently we do not take 
consideration of the fact that criteria for 
“change” are not necessarily interchangeable 
with the eriteria for “improvement,” which 
are highly weighted with social-value con 
cepts. In such eriteria a great amount of 
ambiguity results, depending upon who de 
fines improvement the patient, the therap 
ist, or the patient's family. Consequently, 
unless we measure “change” during therapy 
within a well-defined framework of per 
sonality structure, we are prone to. get 
involved in the ambiguous issue of what 
constitutes improvement. Any valid de 
scription of “change” should include a 
consideration of those changes in ego 
functioning that are occurring at any point 
during a therapeutic course. What ego 
strengths appear or diminish in their in 
tensity ? What are the more serious ego 
regressions that are relinquished in lieu of 
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reinstituted defenses, and what are their 


total effects upon the personality structure ? 


A Proposed Method for Studying 
“Change” in Schizophrenic Patients 


The theoretical basis of this proposed 
method for evaluating change began with 
a series of investigations into the problem 
of schizophrenia conducted by Beck? as 
the principal investigator and reported in 
his monograph “The Six Schizophrenias.” 
These investigations have provided a de 
scription of schizophrenic reaction types 
within a conceptual schema of personality 
structure incorporating five theoretical com 
ponents: (a) defensive organization; (>) 
associational integration; (c) fantasy activ 
ity; (d) emotional state, and (e@) social 
adaptation. Also included in this schema 
are the levels at which these components 
occur in each of the respective schizophrenic 
reaction types (Appendix A, Table 1). 

In order to obtain the above personality 
components, operational statements which 
comprised a trait sample of 120 items de 
scriptive of behavior were subjected to a 
factor analysis within the framework of 
Stephenson's Q-technique. Since the publi 
cation of Beck’s monograph, an additional 
50 traits have been added, increasing the 
trait sample to 170 items. The additional 50 
items include descriptions of behavior which 
apply to “normals,” as well as other clinical 
groups, rather than to schizophrenics alone. 
The resulting trait sample can be applied to 
all levels of personality integration, extend 
ing along a broad continuum from. the 
hypothetical “normal” to those severely dis 
ruptive ego functions typical of the classical 
schizophrenic process. Rorschach corre 
lates for each of the 170 items of behavior 
were then formulated by Beck and Mol 
ish.** A list of these 170 trait items and 
their respective position in the framework 
of personality structure described above may 
be found in Table 1, Appendix A. 

The trait items listed in Table 1 may be 
()-sorted on the basis of correlates from 


Rorschach Test records. According to the 
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traditional methodology of Stephenson's 
()-technique,® the rated degree of characteri- 
zation and the frequency of items for each 
rating are divided into 13 steps to achieve 
a quasinormal distribution of judgments, 
with small gradations from one rating to 
The 


as characteristic or not may be judged by 


the next. criteria for rating a trait 
the presence or absence of the Rorschach 
correlate for the particular trait in question, 
as determined in any particular Rorschach 
The middle of the 


( Levels 6, 


record. 13-step con 


tinuum and 7) is used for 
those traits which did not characterize the 
rated 


from 8 to 12 are considered as definitely 


patient to any great extent. Traits 
characteristic, while those rated from 0 to 
4 are regarded as not being characteristic. 
No trait itself is considered out of context 
of the personality as a whole. When any 
one trait is rated as highly characteristic, 
we are making a quantitative judgment as 
to where it belongs on the 13-point scale 
in relation to the degree of importance it 
has for that personality structure as com 
pared with other traits. A qualitative judg 


ment is, of this 


course, involved in 


interitem comparison 

It is entirely possible that through the 
use of the Rorschach Test within the frame 
work of personality structure and meth 
odology described here one can obtain critical 
measures of 


“change” during courses of 


therapy. The change of ego functioning 
within every area of personality structure 
can be described, both within each of the 
four components of personality and within 
the total personality 
structure, which is reflected in the degree 


functioning of the 


of characterization of those traits dealing 
with social adaptation. Also, by such a 


framework of reference within which 
change is measured one avoids becoming 
muddled with the ambiguous criteria already 
referred to. 

It is 


that we 


this theoretical framework 


directed 


within 


have our efforts toward 
evaluating the changes in various ego func 


tions in the personality structure of one 
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schizophrenic patient as they occurred dur- 
ing a lengthy period of hospitalization. In 
order to do this, the 170 trait items in Table 
l were QO sorted for each of three Rorschach 

this The resulting 
ratings (with a possible range of O to 13) 


records for patient, 
for each item for each of the three testings 
are shown on the extreme right of the ‘Table. 
As described earlier, the criteria for rating 
a trait as characteristic or not were judged 
by the presence o1 absence of the Rorschach 
correlate for that particular trait as deter 


mined in each of the three Rorschach 


records. 
We plan to demonstrate how the three 


Rorschach Test records, evaluated on the 
basis of the described methodology, point 
out the status of the various ego functions 
at three respective intervals during this 
therapy In addition, 
we hope to show that if the course of treat 


ment in this on 


patient ’s course of 


patient had been directed 
and modified when indicated, in accordance 
with the longitudinal 
much 


Rorschach findings, 


effort would been 
spared and the eventual “therapeutic trap” 


avoided. 


time and have 


The Patient in the Therapeutic Maze 


Patient A had her first 
chiatrist at age 14 


contact with a psy 
\t age 18 she was hospitalized 
for two months in 


From then 


a private psychiatri 
until the age of 21 she 


hospital 
was seen by 
private psychiatrist, from whom she received psy 


chotherapy At age 21 she 


was admitted to a 


state mental hospital and again received psy 
cotherapy, for almost a year and one-half. This 
attempt also failed, and she was started on insulin 
coma therapy, which was later combined with 
electric shock. However, in spite of all these ef 


forts, the patient’s status remained unchanged 


When the ataractic drugs were first introduced into 
the hospital, in May, 1954, she was promptly placed 
on them, and over a period of a year or two she 


received prolonged trials of alternate 


treatment 
with chlorpromazine, placebo, and reserpine. To 
Finally, 
was performed, and again 
Shortly after 


her lobotomy, because she seemed more antagonistic 


these she showed no particular response 
a prefrontal lobotomy 
she seemed essentially unchanged 
than ever, she was placed on chlorpromazine. Fol 
lowing several months of this drug treatment, only 


a minimal diminution of her symptoms was noted 


179 
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\ los the treatment 
Table 2, 


Appendix B 


patient's experiences 1S 
and a detailed 


This 


obtained from an analysis of hospital 


presemed im 


\ppendix A, 
unmmary of her history in 
histor Was 
records, from interviews with personnel involved 
in the treatment of the patient (including the pa 
tient's psyve hotherapist in the hospital), and, finally, 


from interviews with the patient herself 


The Preinsulin Personality Structure as 
Evaluated by the Rorschach Test 
Just prior to the initiation of insulin coma 
was administered 
(Mareh 27, 1953). At 


she one of a 


therapy — the 
Test | 
this 


patient 
RKorschach 
the time of testing was 
group of patients on whom the effects of 
insulin coma therapy being studied 
Test 
scored, and ) sorted by one of us (H.B 
M.). The that de 
scribed in detail above. 

A list of 170 


personality traits within a conceptual schema 


were 


The Rorschach was administered, 


method followed was 


ratings for each of the 


of personality structure for Rorschach | 


will be found in Table 1 (Appendix A). 
The following is a deseription of the per 
according to the five 


sonality structure 


components of personality: defenses, asso 
ciational integration, fantasy activity, emo 
tional state, and social adaptation, and the 
levels at which they are manifested. 
Defenses 


of the various traits representing defenses 


It is evident from the ratings 


as evaluated by Rorschach | that the maneu 
vers which reflect hyperrepression are em 
phasized Thinking inhibited and 
blocked; breadth of 


as well as attention. The intrapsychic con 


interest is narrowed, 
striction is further noted by the repression 
of fantasy activity and the avoidance of 
affects. With much of the inner psychic 
force blocked out, the result is, in general, 
a barren personality structure. The vulner 
ability of these defensive strategies is, how 
ever, emphasized by the fact that the hold 
The 


strictive aspects of the defenses enable the 


on reality is not a rigid one, con- 
patient to exercise a rigid hold on the self, 
but fail to allow her to maintain a rigid 
hold on reality. The defenses are therefore 
brittle in nature, and the telltale signs of 


IROHIVES OF 


NEUROLOGY AND PSYCHIATRY 


In this 
respect, the mechanism of projection as a 


their incipient crumbling are noted. 


pathogenic defense for this patient is of 
interest, and the rating of 8 in this first 
Rorschach test indicates the latency of pos 
sible paranoid ideation. 

this 
of personality structure, the most charac 


Associational Integration.—\n area 
teristic trait items are actually the exact 


antithesis of what one would expect for 
schizophrenic behavior, Thinking is pur 
poseful; language productions are orderly; 
thought is logical, as well as coherent, and 
the abstract attitude is not seriously im 
paired, However, although no regressive 
phenomena typical of the classical schizo 
phrenic thought disturbance are noted, some 
losses of ego functioning in this component 
The ability 


adequately Is 


of the personality are noted. 
to attend and 
doubtful 
self is deficient (inadequate reality testing, 
8). 


patient's proneness to use vague analogies 


concentrate 
(rated as 7). Reality testing it 


rated as Associated with this is the 
and commit logical blunders in judgment. 
In addition, a suspicious note of indifference 
(Attention is 


indifferent to point of apathy, rated as 7). 


pervades the attention span 


The deficient regard for reality is not a 
result of actual distortion, but is a function 
of indifference and lack of critical attention. 
The F 


itself are impersonal in nature and not 


responses in the Rorschach record 
bizarre, unique, or regressive. 

Fantasy Activity The effect of this pa 
tient’s constrictive defenses is reflected in 
the dearth of fantasy activity. The patient 


represses any self-gratification attained from 


fantasy living. Traits indicative of fantasy 


activity are rated with a minimal degree of 
characterization. Some fantasy is noted, but 
it is weakly experienced, passive, or static 
in stance and offers little gratification. The 
fantasy living in general is not indicative of 
any really creative imagination, and, in view 
of the hyperrepression, it is not effectively 
integrated into the total personality struc 
ture. As regards the schizophrenic process 
itself, the fantasy life reveals no regressive 
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features. This is to be expected within the 
framework of the intrapsychic constriction 
described, since the fantasy that is noted 
offers litthe or no gratification of any type. 
( ertainly, this patient does not take recourse 
to fantasy seek 


living in an attempt to 


solution for conflict 
I-motional State 
patient may be, the affective tone 1s not one 
Lability 
The 


patient is described as irritable and impul 


As constricted as this 


of apathy, as one might expect 


characterizes the affective reactions 


sive, and the over-all control over basic 


drives is minimal. The labile nature of this 
affect indicates that many of the constrictive 
aimed toward 


With a 
fantasy living resorted to, the threat of this 


defenses are 


affect 


constramimng 


such minimum amount of 


potential emotional explosiveness Is even 


intensified. Thus, against an overt picture 


of blandness at times, there is a continual 


unrest. The patient's mood continuum can 
vascillate, at times becoming excited, with a 
lack of control exerted over the distribution 
The affective nuances then domi 
The 
deseribed constrictive defenses is noted by 
the fact that this labile affect 
breaks through the rigid barrier and can at 


of energy 


nate the thinking brittleness of the 


certainly 


times eventuate in acting-out behavior (tan 

self-assertive out 
This 
feeling tone predominates over the 


trums, and aggressive, 


bursts, rated as 10) same level of 
entire 
personality structure, and a wider variety of 
emotional expression found among normals 
for the 


patient to attain any controlled release of 


is lacking. Thus, it is not possible 


her emotions. The patient ts unable to give 
vent to her feelings without anxiety or to 
display spontaneous affect with any degree 
of control. The result is a lack of order in 
the change of one emotion to another, which 
enables us to see the patient now as rather 
flat, and in the next moment as irritable and 
agitated. 

Social Adaptation 


schizophrenic 


The 


pre cess 


nature of the 
this patient 1s 
readily perceptible in the level at which she 


adapts socially. Many traits characteristic 
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unbeat 


of self-ce privation are noted Lhe 


able environment is warded off by a hard, 
encapsulated shell in which she lives from 
day to day Iexcessive repression, low level 
Of aspiration, and 
cramped and rigid attitudes highlight this 


Intellectual 


narrowing of interests, 


self deprivation efficiency and 
achievement potentials are narrowed. levery 
thing pleasurable appears to be repressed, as 
well as the potentials for learning and en 


joyment. The patient withdraws from social 


activity or, in the least, cannot participate 


adequately interpersonal relationships 


The environment is rejected: change 1s 


resisted, and the environment is regarded 


in an mdifferent fashion. The environment 
is accepted only when it conforms to the 
encapsulated which — the 


structure within 


patient reacts. Iemotional rapport with and 


understanding of others are lacking. The 
self-deprived and self-absorbed) nature of 
her social adaptation is emphasized by the 
fact 


that few traits depicting constructive 


life objectives are noted 


The Postinsulin Personality Structure as 
Evaluated by the Rorschach Test 


In April, 1953, the patient was started on 
had 


insulin treatments by June 5, 


insulin coma therapy and 
total of 


1953 


treatments she 


received al 


During the course of her 


insulin 
had 36 comas, together with 


Phe 
notes during this period deseribe her as 


5 electric shock treatments nursing 


cooperative, and quite frequently she 


awakened from her 


coma in triendly, 
smiling mood, with the question : “Why can't 
go 


she would be sullen and demanding 


home— I’m not 


crazy.’ Occasionally 
A cy 
cheal phenomenon of friendliness and sul 
leness continued throughout her course of 
None of the notes 
deseribe her as being particularly disturbed, 
After her 
insulin was terminated, the patient's status 


treatment nursing 


and her contact remained good 


was considered to have undergone slight 
She 


Rorschach test at 


improvement was given her second 


the termination of treat 


ment 


18] 
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In spite of the intervening insulin coma 
and electroconvulsive therapies between 
Korschach | and Rorschach II, there is 
little change noted in the over-all personality 
structure as evaluated by the new Rorschach 
record. The high correlation of 0.73 be 
tween the Q-sort ratings from Rorschach | 
and Korschach Il, shown in Table 3. (Ap 
pendix A), indicates the limited degree of 
change in the patient’s basic personality 
pattern. lor a more qualitative analysis of 
the personality structure as evaluated at the 
time of Korsehach Il, we again refer to 
Pable 1, which lists the Q-sort ratings for 
Rorschach [| and Rorschach Il. By compar 
ing these ratings, we are able to evaluate 
the qualitative aspects of change as they 
appear throughout the various components 
of personality structure, 

Defenses The defensive strategy shows 
no change from that evaluated in the first 
Rorschach record. If anything, there has 
been some intensification of the repression 
is noted in the comparative ratings for 
Prait 151. Affects are avoided or blocked 
off. This trait is highly characteristic at the 
time of Rorschach [L*. In conjunction with 
this evidence for constriction, there has been 
an over-all increase in the suppression of 
aggression 

Associational —Integration—The only 
noted change in this area of personality 
structure ts in relation to the level of reality 
testing. At the time of Rorschach Il, Trait 
125, “adequate reality testing,” is rated as 7, 
compared with a rating of 4 for Rorschach 
Rorschach 1=50; Rorschach IT, 
62+), Thus, at the time of 
Rorschach If a trend toward a healthier 
regard for reality testing is noted. Con 
comitant with this trend is the patient's 


*Sum $0 (CF=<4) in Rorschach |, as com 
pared with Sum Ce=1.0 (CF=1) in Rorschach I 

Although these Rorschach factors are important 
in rating the respective traits referred to, there 
are additional Rorschach correlates used The 
reader is referred to Molish.** 

t Although these Rorschach factors are im 
portant im rating the respective traits referred 
to, there are additional Rorschach correlates used 
Che reader is referred to Molish,** 


increased ability to concentrate (Trait 126, 
“able to concentrate”’ ). 

Fantasy Activity.—There are few, if any, 
qualitative changes noted in this personality 
component. Consistent with the trend to 
ward a more adequate level of reality test 
ing, there is some increase in the patient’s 
ability to control daydream activity; 1. e., 
the fantasy themes are less autistic and 
unique (Trait 55). Yet this is merely a 
trend toward improvement when we consider 
the integration of the fantasy living into the 
entire functioning personality structure 
The fantasy themes are still rather mono 
topical; the over-all fantasy activity is not 
well integrated with the social and emo 
tional life, and it is not really creative. The 
fantasy role still lacks real verve and direc 
tion in being a recourse in seeking solu 
tions for, and working out real life prob 
lems. 

Emotional State.—-With the increased re 
pression noted in this area, there has been 
a consistent decrement in the over-all emo 
tional instability noted at the time of 
Rorschach I. The affect no longer may be 
regarded as labile. The majority of those 
traits listed in Table 1 under Section [V A 
(Ikmotional State, Lability) are no longer 
considered as characteristic of the patient’s 
affective status. The most noted decline 
is in the over-all reduction in the lowered 
threshold of irritability. The mood has 
toned down from its level of excitement, 
and the propensity for tantrums and ag 
gressive outbursts has declined. General 
unrest and strong and anxious affects no 
longer predominate the emotional state, Af 
fect no longer dominates the thought 
processes However, the latency of hyper 
sensitivity and uncontrolled energy distri 


bution still reflects the results of “clamping 
down the lid” on the emotional lability noted 
at the time of Rorschach I. The over-all 
result of such affective control is a costly 
one and has resulted in too great a reduction 
of emotional life. The ego thus has suffered 
notable losses in this area of personality 


structure. The affect now is much too 


Vol. 78, August, 1957 


a = 


TREATMENT FAILURE IN 


fixed in tone, and sensitivity to outer stimuli 
is notably reduced. The patient now appears 
apathetic and torpid in her emotional re- 
The 
poverishment is emphasized, 

Social Adaptation 
of social adaptation still describes the per 


activeness. over-all emotional im 


Self-deprived level 
sonality structure at the time of Rorschach 
affect 
has resulted in an intensification of the pa 


Il. The increased blocking-out of 


withdrawal from adequate social 
Although 
capable of mastering her drives and energies 


(Table 1, 


control 


tient’s 


participation. she is now more 


by intellectual control Section 
V D, 16), this 
possible only by the patient's encapsulating 
the 


cessive constriction 


Trait has been 


herself within brittle defenses of ex 
The resulting level of 
social adaptation still reflects as much self 
deprivation as was noted at the time of 


Rorschach |. 


The Postlobotomy Personality Structure 
as Evaluated by the Rorschach Test 


Although the nursing notes at the termi 
nation of the above phase of the patient's 
treatment indicated a slight improvement, 
this improvement was of short duration. 
Once more, an additional “cul-de-sac” was 
added to the ever-increasing maze of thera 
peutic approaches. For a period of a year 
and 
the 


showed little or no improvement clinically 


or more, chlorpromazine reserpine 


were administered. Again, patient 
linally, the maze of attempted therapies cul 
minated in a prefrontal lobotomy in January, 
1956, and once more chlorpromazine was 


In April, 


structure was again 


added to the treatment program 
1956, the personality 
evaluated by the Rorschach Test 

The relative status quo of the personality 
RKorschach I] 


findings of 


structure as described by 

the 
Rorschach II] is evident in the correlation 
of O88 (Appendix A, Table 3). Again, we 
the 


longitudinal 


when compared with 


with evaluating 


this 


must be concerned 


qualitative aspects of 
study of personality structure, and we refer 


levels of 


changes in 


once more to. the 
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manifestation for the trait items presented 
in Table 1 
Defenses The 


the area of defenses is in relation to Tra 


one marked change im 


82, “rigid hold on reality.” This is a result 
of the gradual increase in the repression 
the ego that 
result from a chronic encapsulation of the 


and represents one of losses 


personality structure by intrapsychic con 


traction. This is a function of the hardened 


shell by which the patient staves off the 


ever-threatening and unpleasant environ 
ment 
Associational Integration.._Vew, if any, 


changes are noted in the sphere of asso 


ciational integration. Reality testing is now 


well within healthy limits Rorschach 


111-82). However, in the light of the 
entire personality structure, this must be 
regarded as further evidence for the 


stringent efforts at control. The noted loss 
of ego functioning which results is the loss 
of the abstract attitude in the patient's think 
ing. 
garded as overly conerete 


The thought processes are now re 


Fantasy Activity. No remarkable 
changes are noted in this personality com 
ponent. However, the ever-increasing re 
the 
beginning decrement of recourse to fantasy 


living ¢Traits 109 and 139 rated as 7) 


duction in mental life is in 


I:motional State the 


brittleness of the constrictive defense strate 


The evidence for 
gies over the affect is aptly demonstrated 
by the changes in this area of personality 
structure. The latent irritability, the per 
sistent penchant for impulsivity, begins to 
itself 
evaluated at 


show again after 


the 


subsiding (as 


Thus, excessive irritability, tantrums, gen 


time of Rorschach 
eral unrest, and hypersensitivity bespeak 
the loosening of the “tight lid” that 
clamped the 
life there is no 


was 
down on 
Still 
of emotional reactions. This does not reveal 


ked 


spomsiveness, 


patient's attective 


controlled release 


any increase in her emotional re 


but is still a function of the 
undercurrent of 


irritability, Thus, essen 


tially, the patient appears just as apathetic 


13 


|| 
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and emotionally impoverished as at the time 
of Rorschach JI. However, this entire pic 
ture indicates that the defense against un 
table emotional reactions is crumbling, and 
that the irritability noted at the time of 
Korschach | is beginning to break through 
the hardened shell of constriction. 

Social . Idaptation 


self-deprivation in 


The intensity of the 
still 
Withdrawal from social contact is 
rated as 12 
This is 
living, but 


social adaptation 
persists 
characteristic and is 
(‘Table 1, Seetion \ I, 


not a withdrawal into fantasy 


Prait 57) 
one which is a funetion of the rigid hold 
over the self and the cramping of attitudes 
\t othe 


prove rished 


same time, thinking is more im 


The patient is now more aware 
ot social canons, and the indifference to 
reality noted in the two previous Rorschach 
this 


achieved by an 


longer exists However, 


records no 


latter change has been 


over-all rigidity and an ascetic denial of 


the self 


there is 


lanetional rapport is still lacking: 
little social 


attitude 


investment of affeet in 


wtivity, and an. over-all 


anergi 


prevanl 


Comment 


\ longitudinal Rorschach study of one 


schizophrenic patient with an extensive 
period of hospitalization has been presented 
above 


ol the 


Judging from a complete description 


course of treatment followed, the 


patient Was exposed to all the intricacies 
of a “therapeutic maze,” which apparently 
culminated in one blind alley after another 
this 


therapeutic program followed, 


It is not our purpose in paper to 
criticize the 
nor ts it our contention that such therapeutic 


W e are well 


fact that less drastic and more 


blind alleys are unavoidable 
aware of the 
carefully planned therapeutic programs still 
fail to produce improvements mm many pa 
tents, Our primary purpose in this paper 
is to demonstrate the methodology we have 
proposed, lo predict and to measure change 
in personality structure 


resulting from 


therapeutic interventions im terms of a 


conceptual schema of personality incorporat 
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ing five basic theoretical components: de 
fenses, associational integration, fantasy 
activity, emotional state, and social adapta 
tion. The case of a representative schizo 
phrenic patient was selected to demonstrate 
the applicability of this methodology. 

The use of Q-sort ratings in our proposed 
methodology provides an objective measure 
of the level of manifestation for each of 
the 170 trait sample items descriptive of 
personality. Since correlates have been de 
termined for each item comprising the trait 
sample, the Rorschach Test record can be 
used ideally as a means of rating each item 
in the Q-sort distribtuion. An 
the 


170) personality 


interview 


situation may likewise be basis for 


judgments regarding the 
trait items, thus enabling a therapist to use 
the same trait sample to Q-sort the clinical 
picture presented by patients at any given 
time of evaluation. Both the Rorschach and 
the therapist's sorts may be correlated 
for pre- and post-treatment and quantitative, 
as well as qualitative, comparisons made for 
all the components of personality structure 
In this the used by 
both the therapist and the Rorschach Test 
Also, for 


diagnostic purposes both sorts may be cor 


Way same criteria are 


iterpreter in defining change 


related with the Q-sort distribution of each 
of the schizophrenic reaction types deseribed 
by Beck and 

In his “The 


Beck defines six schizophreni 


monograph, Six Schizo 


phrenias,”’ 


? 


reaction types, designated as S-1, S-2, S-3, 


SG, SRK-1 and SR-2 (Table 5, 


\ppendix 
\), in terms of the same conceptual schema 
this 


of personality followed in 


paper. Of 


structure 


these six reaction types, our 


main concern ts with Type S-3, since this 


type best describes the patient in this study 
Fable 4 in Appendix A lists the correlations 
of the 


()-sorts for 


“~ 


three Rorschach the 
patient currently being studied and the Q 
sorts for each of Beck's six schizophrenic 
reaction 


Table 


relates to a significant degree with Type 


types. It is 
that 


apparent from this 


our patient consistently cor 


S-3 at the time of each Rorschach evalua 
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Of are the 
Types S-1 and S-2, 


of the schizophrenic 


also, 


the 


tion interest, negative 


correlations with 


the most classi dis 
orders 


The 


Reaction Type is characterized by 


schizophrenic process the S-3 


an ovel 
all reduction in mental life 


this 


Patients falling 


within category live in a hard, en 


capsulated shell, which wards off a threaten 
ing environment. These patients are capable 
of their own protection and self-care, seldom 
display regressive psychotic thought, and 
ina relatively benign environment may even 
be regarded as fairly well adapted and mind 
ful of brief, the 


sonality structure of this type 


social canons In per 
as described 
within our conceptual schema is as follows 
Defenses 


little 


\ssociational 
\ctivity 
fixed 


constrictive; 
leantasy 
State 


and Social Adaptation 


gration orderly; 


or none: Emotional 
labile, 


this personality 


tone 
self deprived 
of 


inferred 


more detailed, qualitative aspects 


be 
each of the 


structure can 


from our earlier discussions of 
three Rorschach records 

Phe 
purposes is in relation to its stability; 1. ¢ 
it the of the six 
Once the 
established, it) be 


with actual 


importance of S-3 for 


our 


Is 


least likely to change 
reaction types described by Beck 
S-3 defense 


patte rm 


chron few 


the 


COMICS al Olle, 


“shifts” in personality components 
Beck * refers to the chronicity of this type 


Molish 


state hospital schizophrenics, 


once it has been adopted 


of 


in’ his 


study 


found that of 13 patients classed in Type 


3 evaluated by pretreatment 


RKorschach Test only 2 demonstrated a shift 
the Ror 
12 


other 


by second 
the 
all 


as measured 
leach ot 
this 


mn 


schach remaining 


patients in group, classed 


shift 


in 


types, showed a type. In oa later 


study of schizophrenics in a Naval hospital 
population, Molish * found the same stability 


? 


for 17 patients described as S-3 


he 


posed method for predicting and evaluating 


fundamental principle of our pro 


change is based on the courses of change 


for all six of the schizophrenic reaction 


types. However, the primary concern of 


? 


this present study ts in respect to Type S-3 
Once the nature of any of the schizophreni 
reaction types ts established, it becomes pos 
sible to apply the previously dese ribed con 
of Bleuler’s 
“direction prognosis.” 
of 


“extent and 


S-3 is favorable insofar 


cepts prognosis” 


“extent prog 
nosis” 


the 


as 


indications are that the patient will be 
able to maintain a very limited level of social 
adaptation constricted 


if 


moa 
the 


self dept ived, 
fashion environment 


rearrangement 


is a relatively 


benign one. In almost there wall 


be little 


personality 


or no of the basic 


components over a period of 


time no matter 


tried 


What therapeuti 
The 


loa 


Interven 


tions are process may be ex 


pected to come “dead end,” which 


in 
the eneapsulated and self-deprived level of 
The 


lor type not too favorable 


social adaptation persists “direction 
prognosis” 
if we are looking for drastic changes in the 
personality structure of S-3 patients. How 


the 


ever, we consider that in this” reaction 


typ end-state is not one characterized 


by severe ego disruption, the prognosis for 


social recovery may be considered a favor 


thle one; in spite of their deprivation 


and rigidity, S-3 patients can maintain 


themselves in the environment 


In the present study of our representative 


case the first Rorschach ‘Test, which was 


given prior to the insulin therapy, 


indieated that the patient wa 


adopting the 
defensive pattern and over-all) personality 


structure of Type (r—0.54 with S-3; 
Fable 4, Appendix A) 
of insulin coma therapy a point of diminish 
had the 
3 pattern was even more emphasized. It 
had this been 


evaluation 


At the completion 


ing returns been reached, since 


appears that information 


utilized in of 


at that time, 


an the patient's 


condition subseque nt therapeu 


the stability of S-3 pattern been recognized, 


tic efforts would have been limited 


therapeute efforts could have been insti 


tuted which were more modest in their goals 


and more considerate of the limitations 


1x 
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such a personality structure imposes upon 


the response to therapy. 


However, in spite of the above, one 
might easily argue that there were some 
noted changes in the emotional state of the 
patient following insulin coma therapy. As 
already pointed out, following the insulin 
coma therapy there was considerably less 
irritability and a decline impulsivity. 
Also, the 


bursts were no longer noted. In view of 


self-assertive, aggressive out 


these changes, one could argue that there 
was some improvement, since the patient's 
affective behavior was more manageable 


after the insulin coma treatment. However, 


‘ 


the adequacy of such eriteria of “improve 
ment” must be questioned. Certainly, a de 
crease in irritability would) make the 
patient's behavior on the ward more man 
ageable, and perhaps would reduce tension 
within the patient herself. However, as 
pointed out before, the control exercised 
over the affect has been too exaggerated 
and has resulted in a reduction in’ emo 
tional life to the point of over-all im 
poverishment, Thus, as far as ego structure 
is concerned, self-deprivation and constric 
tion are the prices paid for control in the 
affective sphere 

The question of whether the changes 
noted following insulin coma therapy con 
stituted improvement or not is not the 
primary concern. The important issue is the 
nature of the change that did occur, and 
it is in respect to this issue that the method 
of evaluating change which has been de 
scribed is of significant value. By employ 
ing this method in a longitudinal study of 
a representative case, we not only have been 
able to demonstrate both the qualitative 
and the quantitative aspects of change but, 
even more important, have also provided a 
means of measuring this change analytically 
throughout all the components of personality 
structure. In so doing, questions regarding 
the more concrete aspects of describing 
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change have been utilized: What is the 
nature of the change in ego functioning 
which has occurred? What ego losses ap 
pear or diminish in their intensity’ What 
are the natures of the reinstituted defenses, 
and what are their total effects upon the 
personality structure 

With further research in progress, it is 
hoped that the longitudinal courses of other 
schizophrenic reaction types will be de 
termined, Once the extent and direction of 
these reaction types are known, perhaps 
valid prediction can be made regarding 
their subsequent clinical courses and_ their 
characteristic responses to therapeutic pro 
cedures. For the present we have concerned 
ourselves primarily with the presentation 
of a methodology for the prediction and 
evaluation of change. An attempt is made 
to present some of the theoretical aspects 
underlying this methodology and to demon 
strate its practicability when used for clini 
cal or research purposes 


Spring Grove State Hospital (Dr. Kurland) 
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Appendix A 


Personality Components and Thew Levels of Manifestation 


Q-Sort Rating 
Levels of Manifestation 


Ror. | Ror. Il Ror. Il 


1. Defenses 
A. Constrictive 


Stereoty ped in thought content 
Breadth of interest narrowed 
Fantasy blocked as defense 
Blocked in thinking; in speech 
Rigid hold on reality 
Denial a main source of defense 
Thinking inhibited, retarded (not blocked 
Suppresses Daydream activity 
Attention narrowed 
Affects avoided or blocked off 
B. Pathogent 
Metaphysical or philosophical ponderings of vague, unproductive nature 
Projects: ascribes his own unpalatable or painful wishes and fears to pergons or 
objects in his world 
Afraid of fantasy—fears its content 
Obsessions, or phobias, of a pathological character 
Overevaluation of self (compensatory for inferiority feelings 
( Adjustive 
Obtains frustrated gratifications in autistic fantasy roles 
Suppresses emotional needs, sex, aggression, et 
Agvressive behavior adaptive 
Releases “pent-up"’ feelings through autistic fantasy 
‘Normal" phobias are easily mastered and do not interfere with ux ntal fun 
tioning 
Il. Associational Integration 
A. Orderly 
Purposeful thinking, leading to definite conclusions 
Attention adaptively adequate 
Capable of making transitions from one set to another, in thinking 
Language production orderly 
Thinking coherent 
Can think logically 
Can think in both concrete and abstract terms 
Has adequate reality testing 
Able to concentrate 
Associations (reproductive) appropriate to stimulus 
Efficient in problem solving —able to synthesize 
B. Disrupted 
Dream-like thinking, with condensations and displacements in memory 
Association is disrupted: perplexing and often confused statements 
Spontaneity increased —undirected 
Thought processes accidental—tangential 
Cireumstantiality in thinking 
Monotopical thinking 
Language production confused 
Inadequate reality testing 
Perse veration prevents appropriate associations 
Overly concrete in thinking 
Thought processes regressive 
Much intrusion of irrelevant, associatively, in thinking 
Confused, illogical thinking 
Egocentric logice—personalized, syneretisti« thinking 
Regressive speech —condensations, neologisms, word salads 
Prone to vague analogies and logical blunders 
Attention indifferent to point of apathy 


ene 


Il]. Fantasy Activity 

A. Autistic 
Autistic fantasy is strongly experienced 
Unable to distinguish clearly between fantasies and reality 
Life's problems solved autisti ally (including daydreaming 
Autistic fantasies accompanied by pleasurable affects 
4 flects of fantasies strongly experienced 

Kegressive 
Primitive eroticism dominates fantasy 
A flects of autistic fantasies experienced as painful 
Has fantasies in which animate and inanimate are confused 
Regressive themes in fantasy life 
Has fantasies of bodily distortion —gross changes in body Image 

Little or None 
Fantasy role is neither clearly self-assertive nor dependent; is stat 
Fantasy weakly experienced 
Lacks any creative imagination 
Little fantasy apparent 
Permits himself little autistic pleasure 

Potentially Creative 
Capable of using many different themes in fantasy (in opposition to monotopical 

sutisms 

Painful fantasy used constructively 
Has imagination—in sense of vision and perspective 
Fantasy activity well integrated with social and emotional life 
Uses fantasies to work out real life problems 
Has contro] of daydreams— maintains clear distinction between them and reality 
Daydreams a step in actions, not end in themselves 
Autisms lead to creative thinking 


LV. Emotional State 

A. Lability 
Excessive irritability 
Impulsive, unstable in reaction to usual life stimul) 
Little intellectual control over basic drives 
Motor loss: excessive motor alertness, |. ¢., purposeless, inadequate 
Vacillating moods 
Tantrums, and aggressive, self-assertive outbursts 
Mobilized affect dominates his thinking 
Control and delay—general unrest 
Mood is elated or excited 
Free anxiety —intense and sudden appearance, with ego control failing 
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Personality Components and Thew Levels of Manifestation—Continued 


Q-Sort Rating 
Levels of Manifestation 


I Ror. II Ror. 
IV. Emotional State— Continued 
4 


Lability Continued 


neontrolled energy distribution 
Strong affects, accompanied by anxiety 
4. Fixed Tone 
Mood painful or depressed 
A flectiews fanta 
Kmotionally impoverished 
Littl externalized affect response to outer stimuli 
Kither gives the same level of feeling tone or is dominated by one prevalling » flect 
Sensitivity to outer stimull reduced 
Patient apathetic, torpid 


C. Controiled Kelease 
Spontaneous affect with control 
Orderly changes from one emotion to another 
Affects situationally appropriate 
Anxieties adaptively mastered 
Can be emotional without subsequent anxiety 
Mood generally pleasant 
Capable of showing wide variety of emotions, within normal rance 


V. Social Adaptation 
A. Self-absorbed 
Patient rejects environment 
Incapable of actualizing daydream aspirations 
Uncommunicative -makes little effort at verbal rapport 
Patient negativ ist le 


Interest centered on sex, bodily function, ete 
Resists all change, attempts to shape environment within his own existing 
ystem 
Ilias litth understanding of emotions of others: defect in emotional r ipport 
Withdrawn into fantasy, whether or not with affect and distress 
| neonventional, heterodox, asocial 
Disregards external stimull 
Unique attitudes and beliefs aspect of patient's adaptation 
Construes “reality’’ in terms of his own needs 
Indifferent to reality (i. e., disregards, but accurately perceives what he attends 
to 
Socially withdrawn: withdrawn from, or inadequate with respect to, social par 
ticipation 
Versistent, unresolvable conflicts in evidence 
WW Has little understanding of emotions of others 
Amoral -unmindful of social mores 
’ Large discrepancy between fantasy roles and real-life achievement 
B. Self-Deprived 
Excessive repression (to pathological degree) of gratifying image. 
Unable to initiate activity 
Low level of aspiration 
Low productive efficiency, or anergic 
Underevaluates self: inferiority feelings 
Permits self little pleasure or enjoyment 
Withdrawal from social contact, but not into autistic fantasy 
Thinking Impoverished 
Excessively submissive 
Has formed cramped and rigid attitudes 
Inefficient use of intellectual endowment 
Cautious in social contacts—-afraid of doing the “wrong thing’ 
Passive in social adaptation—-minimum of self-will 
Hias no pleasant pursuits 
. : Ascetic denial of self— appears to have few needs 
; Achieved social level is lower than promise (in abilities 
Interests narrowed (relative to ability 
Potentialities for pleasure and learning are hindered 
Motor coordination inadequate— ego function sense (slowed up or torpid 
Keadily accepts inferior social roles 
Overconventional 


Restitutional 
Fantasies of cosmic identification 
Delusional thoughts—systematized 
Has oral reunion fantasies 
Delusional, but with some direct reference to life situation 
Feelings of being ‘possessed’ or controlled by some other person or force 
Keligiosity: conflict dealt with in religious terms 
Experiences delusions and hallucinations of new reality 
Has world reconstruction fantasies 
Hallucinatory 
Has fantasies of world destruction 
Has “miraculous apparitions’ of devil, God, et« 
Has rebirth fantasies 
Constructive Life Objectives 
Socially well enough adapted 
Drive and energies mastered by intellectual control 
Adequate motor coordination little wasted effort 
Ability for self-protection and self-care 
Adaptive ability commensurate with basic intelligence 
Has realistic expectations of others 
sympathetically grasps needs of others and is regardful of them 
Invests himself in social institutions home, church, clubs. ete 
Has broad interests, within adaptive social range 
Organization of feelings adequate (e. g., around personal interests 
Overcomes frustrations through action 
Aspiring and achieving 
Capable of real pleasure and enjoyment 
Capable of adjusting to usual varieties of situation 
Kealistic plans and goals 
Can deal effectively with own life problems 
Mindful of social canons, but not compulsively adherent 
Forms friendships readily 
Emotional warmth able to sympathize with others 
Ample energy to invest in projects and undertakings 
Has adequate concept of self 
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TREATMENT FAILURE IN 


TABLE 2.—Outline of Treatment Program 


of Patient A 


First visit to psychiatrist 


First psychiatric hospitalization 
2 mo., 1045), psye hotherapy 


private hospital 


Psychotherapy 
Psychotherapy 


Admitted to Spring Grove State Hospital, 1952, to 
present, 1957. Psychotherapy 2-3 times weekly for 
approximately ls mo 


Rorschach Q-Sort 1 (8-3) (3/27/53 
Insulin and ECT (4 
ments (36 commas 


(6/24/53 


20 


+5 


to 6/5 
EST's 


53)—4s insulin treat 
Rorschach Q-Sort 2 


Drug therapies (June, 1954-June, 1955 


Placebo (June-July, 
Jan., 1956 


1955); reserpine 1955, to 


Aug., 


I’ sychosurgery 
19%) to present 


Jan., 1956); chlorpromazine (Jan., 
Korschach Q-Sort 3 (8-3) (4/30/56 


TABLE Conceptual Schema for 


Defers 
Associational integration 
Fantasy activity 


Pathogenic and constrictive 

Disrupted 

Little or none (if present, 
sutistic or regressive 

Labile 

self-absorbed; restitutional 
with some self-deprivation 


Emotional state 
Social adaptation 


SR-1 
Constrictive; at times 
pathogenic 
Disrupted 
Little or none 


Defenses 


Associational integration 
Fantasy activity 


Emotional state 
Social adaptation 


Labile 
self-absorbed; self-deprived 


Appendix B 


Report of a Case 


Patient A was the third of four children, having 


two brothers older and a sister 2 years younger, 


who was born with a harelip. The patient was de 
scribed as a very good baby, “too quiet and good.” 
the to 4 she 


trantrums and to deal with 


From ages of 2! years had temper 


was hard She began 


1o display a tendency to do the what 


asked. In 


with other children and liked children younger than 


opposite ot 


Was elementary school she was bossy 


She chose children to associate with whom 
At the age 12 
She re 


herself 
her parents did not approve ot ot 
withdrawing 


Scouts 


she began to show signs of 


fused to join the Girl when invited, but 


She would not vo 
did. In the 
began to keep 


did so at her mother’s insistence 
brothers 
she 


were 


to dancing school as her 


second year of high school 


interested 
She failed 
in 


company with students who not 


their 
She 


in work and who cut classes 


high school, 


she 


retusing 


was transferred to another 


there only girls, and walked out 


which were 


wl after one lf ear, to stay 


Mi lish et a 


SCHIZOPHRENIA 


Intercorrelations of Rorschach Tests 


I, 11, and I11 of Patient A 


3 


Rorschach IT Korschach IL Rorschach IIT 


Korschach O78 0.76 
427/53 

Rorschach 
6/24/53 

Rorsehach 
41.30% 


O88 


Paste 4——Correlations of Patient A’s Three 
Rorschach Records with Beck's 
Schizophrenic Reaction Types 


Beck's Schizophrenic Reaction Types 


2 8-3 SK-1 SR-2 


0.08 0.08 0.33 


Rorschach | 
(3/27/53 
Rorschach 


0.25 


Os ow 0.20 


6/24/50 
Rorsehach 
1/30/56 


12 0.23 Ow 0.25 


the Six Schizophrenias (Beck) 


Constrictive 
Orderly 
Little or none 


Pathogenic 
Disrupted 
Autistic, regressive 


Labile 
self-absorbed; restitutional 
with some self-deprivation 


Labile, or fixed tone 
Self-deprived 


Constrictive, pathogent« 


BR-2 
Pathogenic; adjustive 


Orderly; at times disrupted 
Autistic, regressive 


Disrupted 
Little, but 
oceurs 
Fixed tone 
self-absorbed 


witistic when it 


Labile 


Self-absorbed; self-deprived self-deprived 


\bout this time she 
head 
The patient then began to attend 


two and one-half 


She was not forced to return 


began to complain of pain in het and of 


stomach trouble 


vocational school, which she not like; never 


theless, she went for vears, until 


within six months of graduation 


as not being able to 


did not 


The principal described her 
she 


students 


tated that 
the 


concentrate and 
like 


refused to 


put out on 
she 
job 


and that 
She 


a telephone operator and stayed one 


a job most of 


conform to standards votoa 
learning to ln 
she low) 
they “let 


Shortly 


day she cried, was 


that 


Afterward 
Her 
at home and help her mother 
the that 


saying 


nervous parents say her stay 


atter this, 
losing her 


Sinee 


patient complained she was 


mind and would have to be taken to a doctor 
had 
yong to her psychiatrist and staying at home 
did like She 


Movies, whe re 


the been out school, she had been 


She 


patient ot 


not to be with people would to 


vo 


she would carry on incessant con 


versation; otherwise she taciturn and silent 


kor 
little on 


Was 


the five or six years the patient had had 


She 


last three 


past 
her father 


nothing to say to prac 


never spoke to him the years 
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he has been absolutely mute in his presence, even 
though when she went to school she had to be 
driven there by him. Her distaste also extended to 
her brothers. According to the patient, her brother 
ittempted to have sexual relations with her about 
the age of puberty 

lhe parents were described as intelligent people 
with a good income, who had known for many 
ears that the patient was ill. For some reason 
the mother always treated the patient differently 
irom the other children The parents, since the 
patient was a small child, had had constant dis 
agreements over her treatment. For example, the 
mother stated that when she punished the child, 
the child should not attempt to hit mother after 
ward. The father, on the other hand, thought that 
the child could hit mother back and always took 
her part From childhood the child had said to 
her mother, “Oh, you—I don't have to listen to 
ou.” It was felt that while the parents had spent 
thousands of dollars on treatment for the patient, 
they had not given her much support or under 
tanding The patient's mother had heen the only 
ome she would talk to. The mother generally tried 
to pacity her. It was her mother who finally 
brought out in the open her impatience with the 
expense of the treatment and the patient. On one 
oceasion, when the mother suggested the patient be 
quiet, the patient stayed in her room for the next 
two months and did not come to meals; at the end 
of this period she would eat only her meat, raw 
The mother pointed out how she held up the other 
children as models for her. In the summer prior to 
ulmission the patient kicked her mother several 
times, called her “a legalized prostitute,” and said, 
“LT will kick your guts out.” There was no expla 
nation ever given for these statements. She con 
tinued to remain very antagonistic toward het 
family 

\t age 14, because of increasing complaints 
about her stomach, she was seen by a stomach 
specialist, who recommended psychiatric consulta 
tion, On this oceasion she was seen by Dr. G 
three or four times In retrospect, several years 
later, the patient remembered her visits to Dr. G 
Her mother and father had not approved of him 
She claimed they did not like him because he told 
them that he did not think anything would benefit 
her The patient felt that he was right in his 
diagnosis. Her mother thought he did not want to 
be bothered with the case. The patient did not 
disapprove of him as much as they did. She thought 
he was fair. Four years later, at age 18, she saw 
Dr. G. again. At that time he had left it up to her 
as to whether she wanted to go to a mental hos 
pital. She went to a private psychiatric hospital 
and was there for two months. Dr. G. saw her 
there two or three times a week After her re 


lease she saw Dr. W., whom she describes as “all 


100) 


right and nice to her.” She saw him twice a week 
for about two years. She feels that he kept on 


seeing her “because he thought she was getting 


something out of it.” Dr. W. then referred her to 
Dr. C. because he was going into the service. Her 
father terminated her relationship with Dr. C. very 
shortly because he had gotten angry with the 
doctor because the doctor had raised the fees. The 
patient felt she liked Dr. W. better than Dr. ( 
who seemed disorganized to her 

\bout three months prior to her admission to the 
Spring Grove State Hospital, in January, 1952, she 
was being seen in the Phipps outpatient clinic of 
The Johns Hopkins Hospital Just prior to her ad 
mission she was described as withdrawn, sullen, 
preoceupied, and showing no spontaneity; she felt 
she was going to die, said she was “scared to 
death all the time and can’t stand it,” was starving 
herself, slept poorly, and complained of her mind 
wandering It was felt that she displayed a schizo 
phrenic adjustment reaction and was becoming 
suicidal because she took an overdose of medica 
tion, At that time her status was formulated as 
that of a neurosis with depression and psychoso 
matic symptoms following sexual relations with a 
brother. She displayed guilt feelings and was ap 
parently developing a schizophrenic reaction She 
was antisocial, could not make friends, had feelings 
ol reterence, was paranoid and preoccupied, and 
had suicidal and some homicidal thoughts; com 
mitment to a state psychiatric hospital was recom 
mended 

Very shortly after her admission to this hos 
pital she was presented at a staff conference. The 
personality and psy hological studies were pre sented 
in February, 1952. Her behavior was characterized 
by its noticeable lack of emotion. While she would 
occasionally smile, grimace, or fight, one was left 
with the impression that it was almost a mechanical 
reaction. The Wechsler-Bellevue Intelligence Scale 
indicated a low-average range, with a fairly exten 
sive interest variability. The impression obtained 
from Rorschach and Thematic Apperception Test 
(TAT) studies was that of a person whose at 
tempts at relating had apparently been so frustrat 
ing that she had retreated to a ruminative and 
affect-isolated fantasy life. Her fantasies were 
basically concerned with obtaining warmth and sus 
tenance; they were clothed in the raiment of her 
wish for, but fear of, mature heterosexual rela 
tions, and enabled her to achieve the happy ending 
in fantasy, if not in fact. She was so taken up 
with this fantasy that she was unable to achieve 
satisfaction realistically. It was the impression 
trom this psychological study that the patient ex 
hibited a character difficulty and that this difficulty” 
fell somewhere in the  schizoid-to-schizophreni« 
character category 
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At this 
Dr. 


therapist. In 


time ome the hospital physicians, 


became interested in the patient's 


retrospect, he based his selection of 


facets of het 


her for treatment on the intelligence, 


her age—she was only some expression ot 


dynamic content at the time (which later turned 


out to be super tic ial and mechanical expressions, 


which she had assimilated in her contact with 


psychiatrists), and what seemed like a_ relatively 


short period of illness. At first she appeared to be 
a good treatment case. In recalling his interest in 
her, he stated that she 


the staff 


seemed to be intelligent in 
conference she answered questions fairly 
rationally and appeared to have youu memory, and 
even her about related di 


reasoning matters not 


herself and her seemed 


What 


trend m her productions in treatment, namely, het 


rectly to hospitalization 


fairly good appeared to be a consistent 


projection on to her parents of so much of the 


blame for her becoming upset at home and her 


eventual “unjustifiable” admission to the hospital, 


also seemed to have some appeal in terms of help 


ing this girl by giving her individual psycho 


therapy. A few days after the staff meeting Dr. R 
went that he 


was personally interested in her case and wondered 


directly to the patient and told her 
if she would like to spend some time talking to 
that 
whether or not she 
This 


days later, and, 


him about it, and also in deciding either at 


time or before, if necessary, 


would like to see him on a regular basis 


initial interview was held a few 


although not enthusiastic—there was some aloof 


ness and even suspiciousness—she agreed to see 


him on a regular basis. Dr. R.’s reaction to the 


interview was that she was not as responsive to 
the offer of psychotherapy as he had expected that 
she would be, and she seemed to give him the im 
pression that if he were interested in seeing her, 


she would be willing to see him 


Vhereafter the treatment program consisted of 


anywhere from two to three hours of individual 


psychotherapy weekly, and this continued without 
any sigmificant interruption tor approximately one 
vear and a half She was 


1952, and 


admitted on Jan. 30, 


transterred to the chronic service in 


July, 1953, and Dr. R. saw her a few times after 


her transter to the chromic service. Termination of 


therapy came about primarily because she refused 


to see Dr kk, refusing to come out of the 


ottice At that time she 


actuall 


dayroom and into the even 


refused to speak to him when he 


approached het 


in the hall or went to her room. This rejection of 


the therapist, her withdrawal from him and hos 


tility toward him, was a consistent feature of 


therapy, especially after approximately the first 


three months, and there had been times when she 


had refused to come to the office for a therapy 


hour, even during the first six months. Her final 


refusal to see Dr. Ro after her transfer to the 
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result 
faith 
unfortu 


chrome service Was interpreted as beimg a 


whatever 


that, 


loss of faith in him, that ts, 


of het 
she might have had, plus the fact 


nately, he had been at times in an administrative 
relation to her and had on numerous oceasions to 
refuse her demands that he simply let her go home, 
or that he give her ground privileges which = she 

Another 


gradual, and then abrupt, withdrawal from therapy 


had abused reason, he felt, tor het 


was the coincidence with what appeared to be a 


definite deterioration, in comprehension, memory, 


and rational thinking, but also with the appearance 


of rather definite paranoid ideation. Actually, there 


was a strong paranoid coloring from the very he 


ginning, but her reasonmg was still reality-bound, 


and it was this specific teature which seemed to 


drop out of sight, so that her paranoid ideas be 


came paranoid delusions. He had never witnessed, 


nor had he seen any imdication of, hallucinatory 


experiences. In the interview situations, especially 


after the first five or six, she became more and 


From the very 
hostility 


more hostile toward the therapist 


beginning she expressed considerable 


toward her father and mother, as well as one ot 


her brothers. One of the commitment papers sug 


gested that this particular brother had had inter 
with the time prior to her 
When asked about het 


poke of them quite 


course patient some 


admission to the hospital 


previous therapists, she super 


ficially and impersonally, so that Dr. R. often 


wondered to what extent there had been actual in 


dividual psychotherapy im the past. One ot het 


chief concerns about herself was her acne, and she 


frequently blamed the therapist for not being able 


to prescribe medicine and treatment which would 


help this condition 


As time went on, the vituperative hostility which 


she early expressed toward her parents began to 


be directed toward the hospital, particularly certain 
personnel on the ward, and also the doctors, in 


cluding the therapist. eventually the therapist was 


the prime instigator and cause of her unhappiness 
related this consciously to 


the tact that, though he 


in the hospital, and she 
had it within his power 
he did not She 


to ise harwe he med 
times could 
doctor, Dr 


reach her in this 


to have a ense of which at 


be elicited, and another seemed 


particular! ible to manner, 
i kidding technique, but this never carried 
into Dr Ro When she 


und disparaging 


through 
over therapy with her 


was particularly accusing toward, 


the therapist, he attempted to point out, on the 
basis logic and rational thinking, the inconsi 
tencies and the distortion 


attack \t 
quite 


which characterized her 


verbal times it was telt necessary to 


become direct, ind at times the therapist 


showed open irritation and anger. The basis for 


tl therapist showing anger seemed to be the 


necessity to effect some control and vive some 


trueture to the which 
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therapeuty atmosphere, 


Volish et al |_| 
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otherwise would have deteriorated completely be 
cause of the patient’s unbridled and unreasonable 
verbal attack 

About two years later, when the patient was 
interviewed as to her feelings about Dr. R. she 
stated at first that she did not know ; then after 
a pause she said she felt he was unfair in some 
respects. “He blamed me for being out of bounds 
one time and cancelled my ground parole and then 
transferred me from C ward to A ward, which 
turned out to be a trap to give me insulin. | 
didn’t think of that until later.” The thing that 
impressed this interviewer was the complete lack of 
any positive feeling that she seemed to display 
jor this relationship and the complete lack of 
any msight into or understanding of what was 
heing attempted in all of the psychotherapy that 
she had received 

On the ward during the time she was receiving 
psychotherapy with Dr. R., she was observed to 
disturb other patients with her hostile staring and 
glances, but rarely entering into anything other 
than verbal encounters. Every situation was turned 
into a state of affairs where she felt she was being 
ihused and a constant complaint of her being in 
the hospital. She was constantly challenging her 
therapist to tell her what was wrong with her and 
aying that he was mixed up with some scheme to 
keep her in the hospital. She avoided her ward 
physician completely but complained about him to 
her therapist. She continued to beg to go home, 
although blasting her parents for rejecting her 
She seemed able to express herself quite clearly 
She displayed swings in her behavior from an 
extreme, characterized by speaking in very low 
tones, as little as possible, and to as few people as 
she could. At other times she became very de 
manding She, at times, attempted to clope, and 
whenever she was given ground parole she in 
evitably managed to stir up anxiety because of het 
threats to run off. She appeared to develop no 
positive attachment to anyone in the hospital. As 
the result of this mereasing regression with the 
intensifying paranoid expression, it was decided to 
try this patient on a course of insulin coma therapy 
It was at this time that the patient was admin 
istered Rorschach Test | (Mareh 27, 1953), since 
she was one of a group of patients in whom the 
effects of insulin coma therapy were being studied 

The patient began deep insulin therapy on 
Mareh 30. She ran a rather cyclical course in 
that at tomes she was friendly and at other times 
she displayed her usual sulky, antagonistic be 
havior, No particular changes were noted. Follow 
ing msulin therapy several attempts were made to 
have her participate in vocational rehabilitation, but 
she remained uncooperative and on several occas 
sions tried to elope. It was also observed that 


visits from her family. disturbed her 
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In June, 1954, the patient was placed on treat- 
ment with chlorpromazine. The dose that she was 
receiving varied from 200 to 400 mg. per day, and 
no particular effect was noted. This first course of 
treatment lasted eight weeks. She was started on a 
second course of chlorpromazine (Thorazine), re- 
ceiving 100 mg. t.i.d., and was on this drug for 
five months, with no particular changes in her 
behavior or attitudes. In August, 1955, she was 
transferred to another service in the hospital. She 
resented this very much. She was then placed on 
placebo medication, with no apparent effect. This 
was followed by a course of reserpine, in a daily 
dose of 2 to 4 mg. with no particular results. It 
was finally decided, because of the patient's ex 
tremely poor progress and lack of results with her 
previous treatments, that a lobotomy might at least 
help her make a more comfortable adjustment to 
the hospital environment, where she continued to 
express a great deal of sullenness but with no overt 
acting out of any hostility 

A prefrontal lobotomy was performed January, 
1956, and shortly thereafter she became agitated, 
disturbed, and hostile, and all her symptoms seemed 
exaggerated. She was then placed on 50 mg. of 
chlorpromazine t.i.d., and she became less dis 
turbed. She has continued on this medication to 
the present time 


In recent months there has been some improve 


ment, indicated by the fact that it is easier to vet 
her to participate and cooperate in ward routines 
She will allow herself to spend some time in the 
patient typing pool, where she is always conspic 
uous by the almost grotesque manner of wearing 
her facial make-up. During this time, on a trial 
weekend visit to her home, she ran away and 
visited Dr. G. She later stated she ran away from 
home because she felt that “she was not welcome 

She had gone to see Dr. G. because “he had never 
thought of giving [her] insulin or a lobotomy.” 

In her periodic interviews with the present ob 
server (A.A.K.) the patient has continued to 
display the same blocked, inhibited, withdrawn at 
titude, with no capacity to elaborate on or discuss 
any of the brief comments she might present dur 
ing an interview, which has a minimum of any 
interaction and has to proceed on a laborious ques 
tion-and-answer method, with frequent periods of 
silence 

At the present time she is not considered even 
a good candidate for boarding care. On the ward 
she tends to live in an isolative manner, with little 
relation to the other patients 

In presenting this case there are factors which 
stand out in retrospect. The first psychiatrist who 
saw the patient at age 14 expressed an opinion, 
based on his clinical evaluation, that the patient 
did not have a good prognosis. The family, espe 
cially the father, resented this and for vears in- 


sisted on all types of treatment, and when the 
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TREATMENT FAILURE IN 


patient finally entered this hospital, several years 


ago, in spite of unrewarding treatment responses, 
pressured the 
treatment 


hospital administration for each 


which until the 


available whole 


gamut had been gone through 


was 


The course of events was always one in which 
the hospital administration had found itself re- 
peatedly in the position of “We don't 
think she is a good candidate for this particular 
type of treatment.” Yet 


Stating, 


each program of treat- 
finally undertaken on the basis of its 
not being able to say with 100% finality that she 


would not that 


ment was 


respond of there were any 


backed up 


tests 


available which could have a hospital 


Molish et a 
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administration in not undertaking all of these 


therapeutic ventures. Exposure to psychotherapy 


by psychoanalytically oriented psychiatrists over 
a period of several years, both prior to and fol 
lowing her admission to the hospital, was com 
pletely unproductive of any 


change. Perhaps the 


technique described in this paper might find tts 
greatest usefulness at this point in helping to make 


a definite decision relating to other therapies 


Tuerck, Spring 
Grove State Hospital, gave helpful encouragement! 
with this project, and the Friends of Psychiatric 
Research, Inec., 


Dr. Isadore superintendent, 


gave financial assistance 
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Objectivity of the Sedation Threshold 


J. G. THORPE, Ph.D. (Lond.), and J. C. BARKER, M.A., M.B., M.R.C.P. (Lond.), D.P.M., Sutton, burrey, 


England 


Introduction and Problem 


During the last few years a number of 
papers have appeared in the medical journals 
which have been concerned with the “seda 
threshold.” 


(Amytal) sodium is injected intravenously 


tion Brietly, amobarbital 
at a specified rate until certain IeIeG changes 
occur in association with the onset of slurred 
speech. The concept of the sedation thresh 


old owes its inception to Shagass, who 
defines it as “the amount of sodium amytal, 
in mg/kg, required to produce an intlexion 
point in the 15 to 30 ¢/sec amplitude curve, 
which occurs within 8O see (1 mg/kg) of 


the time when slur is noted.” * 


Shagass goes 
on to say that “the slur localises the thresh 
old roughly, the EEG intlexion point does 
it more precisely.” 

During the course of a preliminary in 
vestigation into the general usefulness of a 
patient’s sedation threshold as measured by 
the onset of slurred speech, we were im 
pressed by the apparent lack of objectivity 
of the onset of slurred speech, and by the 
disturbing possibility of its being affected 


by the clinical picture presented by the pa 


tient during the course of the amobarbital 
injections. As a result of this, an attempt 


was made to assess the amount of 


agree 
ment among observers with regard to the 
onset of slurred speech following the injec 
The 


paper is a report of this assessment 


tion of amobarbital sodium 


present 


Method 


Seven consecutively admitted male patients were 
given intravenous amobarbital in accordance with 
the instructions given by 
bital 


rate of 1 ex 


Shagass*; i. amobar 


sodium was injected intravenously at the 


every 40 seconds, each cubic centi 
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meter containing 0.5 mg. of amobarbital sodium 


per kilogram of body weight. Twenty-five seconds 
after each injection the patient was asked to re 
peat the following words: siesta, saucer, sociology, 


solicitor, Somerset House, British Constitution, 


and Massachusetts. Injections were continued un 
til the patient was no longer able to repeat the 
words, or until the amobarbital sodium solution 
was all given 

The whole procedure was recorded by means 
of a Grundig Stenorette tape recorder. Precautions 
were taken to minimize the amount of information 
disclosed about the patients in the recordings 

The seven recordings were subsequently played 
during a medical staff meeting, when 16 members 
asked to note the 


which 


were present. Members were 


point in each record at slurred speech 


definitely occurred. Care was taken that members 


gave their own opinions and were not influenced 
by those of others present 


Results 


The distributions of opinions regarding 
the onset of slurred speech for the seven 
patients are given in 
Table. 
thought slurred speech was apparent after 
3ce.; three, after 4 cc.; 


the accompanying 
Thus, for Patient 1, one of the staff 


one, after 5 cc., and 


sO oon. 


Distribution of Opinions as to Onset of Slurred 


Speech in Seven Patients 


Patient No 


16 16 


One member failed to record 


2 3 ‘4 7 
i 3 3 4 0 3 4 
4 3 42 4 4 0 4 4 
5 1 5 5 3 5 3 5 1 5 
q | 6 0 6 3 6 1 6 2 6 6 6 6 oO 
7 0 7 4 7 7 38 7 3 7 2 7 
i 9 1 9 1 9 
q 1 10 0 Ww 10 0 
12 12 12 1 12.5 
B 13 13 13 3 
4 
= 


OBJECTIVITY OF 


Table that the 
amount of agreement among the observers 


It will be seen from this 


is appreciably less than might have been 
expected, Patient 3, 
asleep after 6 cc., Opinions as to the end 


Even for who was 


point ranged from 1 to 6 ce.; 1. ©, every 
possible end-point was mentioned 


Comment 


lirst, it would appear that the onset of 
slurred speech depends almost as much upon 
the observer as on the patient. In this con 


nection, the forms of the distributions of 
the opinions given in the Table are impor 
tant. If the range of opinions were due 
primarily to errors of judgment, some sort 
of Gaussian distributions could be expected 


The 


(;aussian, and some (e 


distributions are, however, rarely 
g., those for Patient 
2) are frankly bimodal. These distribu 
tions suggest that the onset of slurred speech 
is a subjective rather than an objective oc 
currence. One of the many difficulties en 
the 
patients of a dry mouth, which tended to 


disrupt their articulation. 


countered was occurrence in some 


This, in some 
cases, improved as the injection was con 
tinued, 

It would appear from these findings that 
the onset of slurred speech cannot be used 
the sedation 
What is more important is that 


as an accurate indicator of 
threshold. 
this finding throws considerable doubt on 
threshold 
that the 
sedation threshold is defined as “the amount 


the objectivity of the sedation 


proper It will be remembered 


of sodium amytal, in mg/kg, required to 


produce an inflexion point in the 15° to 
30. ¢/sec 
within 80 sec (1 mg/kg) of the time when 


amplitude curve, which occurs 


slur is noted,” and if a discrepancy of more 
than 80 seconds obtains between the EEG 
inflection point and the onset of slurred 
speech the threshold is considered to be 
invalid.* But, as we have seen, the onset 
of slurred speech is subjective and depends 
the observer. The 


to a large extent on 


Thorpe—Barker 


SEDATION THRESHOLD 


sedation threshold cannot, therefore, be any 
more objective than the lack of objectivity 
of slurred speech will allow. 

Finally, we have noticed im our work 
how extremely difficult it is not to be influ 
enced by the clinical picture presented by 
the patient when the onset of slurred speech 
is being determined. Even when the patient 
is “removed,” as it were, by listening only 
to the repetitions of the words in the record 
one of our consultants was able to 
the 


patients in the experiment, even before the 


ings, 


diagnose correctly six out of seven 


first cubic centimeter had been injected! 


On the positive side, it 1s undoubtedly 
true that some of the patients can tolerate 
sedation than others. bor 


more example, 


one of out patients Was asleep after 6 ec. of 
still 


This finding alone would sug 


amobarbital, while another was awake 


after 15 
gest that a refinement of the present concept 
of the sedation threshold, so as to make its 
may be well 


measurement more objec tive, 


worth while 


Summary 


\n attempt is made to determine the seda 
tion threshold of seven male patients, em 
ploying the technique described by Shagass 
the the 


slurred speec h 


and using criterion of onset of 


To make the procedure as objective as 
possible, the results are tape-recorded, but 
16 listeners were unable to agree regarding 
the onset of speech slurring. The conelu- 
sions are that speech slurring is too sub 
jective to be of general use and that some 
doubt is thrown on the objectivity of the 


sedation threshold 


Nort 


authors 


After 
and Dr 
been agreed that the conclusions of this re 


| 
the 


correspondence 
with Shagass it has 
port refer explicitly to the phenomenon of 
speech slurring and not to the “sedation 
threshold” as determined by the FIG in 
flexion point. | 
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Monozygotic ‘Twins 


Psychodynamic Ivaluation 


HENRY BENJAMIN, M.D., Northampton, Mass. 


This paper is a report of the simultaneous 
occurrence of psychotic episodes in a pair of 
21-year-old monozygotic twin girls, with 
discussion of the psychodynamic factors in 
he 


twins is a striking phenomenon, the etiology 


volved occurrence of psychosis in 
of which has been debated by various schools 
of thought. Most authorities agree that the 
etiology involves genetic, dynamic, psycho 
logical, and cultural factors. Gedda? made 
an extensive survey on the subject of twins 
and reviewed the world literature prior to 


1949 


more closely related to each other than to 


(gordon * described twins being 


their other siblings, with an undoubtedly 
greater physical and emotional affinity be 
tween them. The occurrence of psychosis 
in twins was formerly described as a special 
type of psychosis by some German authors 
under the term Zwillingirresein, and by some 
french authors as folie gémellaire. They 
emphasized the genetic factor in describing 
the simultaneous appearance of psychosis in 
twins living apart, thereby eliminating the 
possibility of induced mental manifestation 
Slater and Shields * 


of procedural technicalities in the use of the 


combined an analysis 


twin-study method with a presentation of 
297 psychotic sets, emphasizing the genet 


theories of the given disorders 
4 


Similarly, 
Kallmann * stressed the importance of blood 
relationship and the inheritance of factors 


He? 


demonstrated that the correlation of neuron 


which predispose to psychosis also 


and psychopathic behavior is much higher 
In monozygotic than in dizygotic twins 


14, 1957 
Northampton 
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Simultaneous Occurrence of Psychotic Episodes in 


hodynami studies of twins have only 
Okada® followed 


the personality development of nine pairs of 


recently been deseribed., 


monozygotic twins over a 10-year period, 
He noted considerable variation im person 
ality trends within each pair, depending on 
relationship with parents and other dynamic 
factors. Burlingham * studied three pairs of 
identical twins and described their emotional, 
instinctual, and interpersonal reactions, as 
observed in a residential nursery under wat 
time conditions 
difficult to 


similarity was due to their basic biological 


She pointed out that it was 


determine how much of— their 


identity and how much to their identification 


with each other. Intense rivalry was ob 
served, and later this rivalry may be com 
pensated for by an active resolve to remain 
as close to the twin as possible. Karpman ® 
reported the analysis of one of a pair of 
fraternal twins 


Acute competition between 
but 
pressed in many forms that were unrecog 


twins was also observed was ex 


nizable 


Report of a Case 
Background and History 


second-generation Americans 


Their 


admissions, was 


The twin were 


of Irish descent father, aged 50 at the time 


of the twins’ a ship fitter He 
used liquor occasionally to excess, but this did not 
become been de ribed 


The 


was always im 


a famuly problem He has 


as generally quiet, reserved, and easygoing 


twins were fond of him, and he 


partial in showing his affection for them 


The mother, of the same age as the father, lost 
both parents in childhood and was brought up by 
She childhood a 


a telephone operator 


described her “lonels 
She worked as 


marriage. For 


nm aunt 


and unhappy.” 


until her years she had had heart 


trouble and hypertension. Throughout the entire 
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V 


pregnan with the twins she was sick, and at 
le time of delivery she was preeclamptic. The 
mother seemed to be the dominant figure in the 
family and was always concerned about her chil 
welfare 

ihere were six siblings, the twins being third 
in order of birth. The eldest, a boy, was reported 


to have experienced a “nervous breakdown” while 


i! the Nav ind to have re sponded to everal 
electric shock treatments. No further details were 
iblings appeared to have mai 
tamed yood relationships with the twins with the 
exception of an older sister, who reacted toward 

them with domineering and resentful attitude 


lhe twins were born in a local hospital on tt 
J 1932 The birth was 


lending obstetrician reported that the twins were 


ditheult one lhe at 


born with one placenta, two cords, and two men 

Helen was born first, weighing 6 Ib. 4 oz. (283 
m.). Betty was born one and a half hours later, 
vseighing 4 Ib. om.) Helen was alway 
the stronger and healthier of the two. Betty re 
uned underweight and anemic for many year 
her appetite being alway poor Both started 
walking und tall me at about the age ot 2 ears 
lunuresis stopped at the awe ot oo years Bot 
tarted chool at 6 year uul continued through 
high school. They were considered good student 
lhe twins were close to each other throughout 
then chool vear lept im each other’ 
rm hie went everywhere together and = took 
part mall school and social activities together 


Helen developed a ruptured appendix at the 


ol 7 years, which required an emergency operation 
ne Wi ilko involved im ar sutomobile wecident 
it ol nm which he received a cere 


bral) concussion In each of these ineidents the 


mother tocused considerable attention upon her 
Lett pramed her ankle at 11 year This nece 
itated several day it hone \bout once a year 


ifter that hie pr uned one or the other of net 
mikle imjury required several weel ot 
home care On one ot these occasions, while 
Betty was heing carried to the table by her fathe - 
Helen called her a “faker” and said there w 
nothing wrong with her and that she was simpl 
looking for attention 

Both girls recalled certain teachers with fond 
iM » they tated that they liked these teachers be 
cause they felt relaxed and less restricted witl 
then Thies ilse pointed out that these teachers 
were different trom their mother in that the latter 
Wi ways directing” and saying “don't do thi 
ud don't do that.” 

\t 16 Betty started having date with bes 
friends. Helen followed likewise several month 
later Betty often mentioned that she had bo 


friends first and that she was more popular witl 


e bovs Her choiwe in boy friends was ofter 
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indiscriminate. There was frequent friction be 
tween Betty and her mother because of this. Her 
Iriends included, among others, boys of rather 
poor reputation and, in recent years, married men 
Betty could not see why her mother objected to 
ese tellows Although Helen was more attrac 
ive, Betty was more successful im ittracting bovs 
and had more dates Betty had a tendency to be 
and cunning and maneuvered indirectly to gain 
e desired end 
One night, at the age of 19, while waiting for 
ite bus to go home after work, Helen met the 
isbhand of a very close friend. He suggested 
t the take a short walk while waiting, and 


hie agreed When the V reached i secluded school 


ird, he suddenly pushed her behind the school 
and attacked her exuall She fought 

orously and, during the struggle, lapsed into 
emiconsciousness, Her assailant became fright 


ened put her into a tax, and sent her home She 


recovered consciousness after she reached home 


Ihe tamily doctor was summoned and found her 


ma tate of shock \ gynecol wical examination 
onfirmed her statement that she had been raped 


Hler assailant was apprehended tre sentenced 
to state prison 


Helen reacted to this traumatic meident witl 


considerable fear and anxiety ap 
prehensive and did not want to see anyone, es 
pecially men. She would not let her father or 
brothers into her room and displayed great feat 
of ther During the trial she became greath 
interested in the legal proce lure and later ex 
pressed the hope of studying law to become a 


prosecuting attorney and “putting men lke that 
iway for lite.” The desire to study law persisted 
and she had numerous arguments with her mother 
oncerning it 

\iter the rape incident, received con 
iderable attention from everyone, ¢ pecially her 


other Betty seemed to feel neglected and be gan 
to complain of numerous aches and pains. She 
complained especially of pain in her legs and feet, 
hut repeated x-rays were consistently negative 
complaints gradually subsided 

In September, 1952, about one yeat ifter the 
rape incident, it became obviou to the mother 
that both girls had undergone a detinite per 
onality change. It had been coming on gradually 


Helen became more talkative, aggressive, critical, 


irgumentative, and unmanaveable She talked in 
loud, high-pitched voice. She ing a lot. loud 
ind off kes In addition to her deter ination to 


» to law school, she indicated her intention to 


hecome a mght-club entertainer, a singer, a model 


ind a painter. Helen had previously shown talent 
in pamting class in high school 

In September, 1952, Heler ul what appeared 
o be a “tainting spell” while at work at the tele 


q 
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phone exchange. She taken home, 


and | ad 


Was 


to work after a week, nother 


spell” about weeks later. During t 


she hi 


always occurred whe 


two 


several monthis similar 


“S| Ils, 


which resulted 


Het 


sultered 


and 


herself mother be 


ime ile oncerne 


er and 
onditior 


this 


cardiac 
\t about 
dishes, 


ecmed 


tin 


and various 


to be buying jus i ke ot 


She mc 


wanted to 


ier new possession discourage 


dome sO Betty bec: flirtatious 


the acquaintance ral rvice me 
peared Ni preoccupte wit 
showed 


Inends im 


of judgment hy of friend 
portment 


In 


low 


19 


January 


acation 


time was not due 


] 
could not make eplion 


hecame angry ined | 


pot She then a oO 


ventures, in complete disregard o 


mtion and opposition 


rx 


March of 


to Boston, despite parental protest, 


Dimes « 


residence in hotel 


favorite 
led a 


\mong 


there convivial 


tree-lance photograpl 


studio” Toor 


ellow promised 


entertainer at some nig 


of these prospect materialized, 


unsuccessful in finding work 


operator 


Pwo episode with would-be n 


occurred——one partner a styled talent 


ind the other ai delicate cook, 


repre 


a millionaire hon 
without 


He len 


6. Her parents then arranged ave 


permission and hout adequate 


was brought home bh lice 


(ni 


to the st hospit 


30, 


directly 


ate 


On Jan 1953, about 


left Bett 
Whet 


the 


for Boston, 


| lor ida 


parents, 


a trip to 


to her incredulou , 


vere 
she continue 
Feb. 1 
claimed she 


bo 
Base 


but 
on 


jected, preparation 


trip she leit by plane for 


Bett later went there 


friend who 


soldier 


Air 


locate a 


at an Force 


WON 


Helen 


returned 


lainting 


he 


which 


iderable attention 


d 


buvin 


plano amon 


d 
litivate 
ind ap 


} 


riage partner 


scout 
twice 
fund 
Mar ! 


take 


Heler 

take 

4 new 

nd ob 
lor 

| 

Florida 


irily 


xt 


OZGOTK 


ally 


him simply as 


Was Hot re looked 


\fter 


Base 


serious about him but 


boy friend missing 


lo tas 


another 


bus to the Fores 


decided 


the 


midnight 


she 


awake und 


ist sleepy or tired, 


Wat | 


and 


othee looking 


lly 


he personnel 


triend. She ti ited 


towethe 
lout bie 


he then embarked 


upor t spree ob irespor 


hehavior similar her ister Sie 


lanced and wa up all meht with « 


quaimtanee including soldiers and 


this 


Vicinit Oy met three men 


tavern in \ ilpar uso who invited her for 


hie ecepted ve 


the 


( 


line to a town im where he 


attacked het lie 


drove ‘ 


On returs the meinlent 
sheritt 
Lhe 

ed 


mother 


thre 
Keb. & 


i material 


heril where 


that wit 


Feb. 17 


and 


ited 


on 


ditheult wrote 


‘ ! Connie 


onthe 
othe 
cin 


\iter iderable 


rom he 


Her parent 


m Mar 


ittractive 


dition Lhere 


d both twin brow! 


ruins 


Norm: 


— 
rived at the Air Fores 
unmediately went to 
in aggravation ot her own or her soldier boy iii 
the had She 
Lett began buying clothe ested a date or t claimed he 
other items on credit Shu lread had leate 
S 
ny and 
hue miect 
male 
lac] 
ng ack ride, 
ind in her 
CC 
M53, Helen asked her employer 
told) hier that her vacatio 
Ee for a month or so and that he 
t 
er position on the . 
successive ad 
nes |_| in were never loc 
| mirental 
er an 
enrolling in a mamlel-traiing course and beimg re 
meds 
jected; taking part in a hundred-h rathonr 
til 1 
ould 
She preierred to wal 
restaurant " en na 
life acquaint ome on Mar DY plane, under Hpervision Of 
the lraveles Vid Soctet She did not want te 
a a LOCK TION 
at poster Another on one of OP He on the plane, she v 
and theaters. None passenger ind e tried to get their autograph 
Ss ahd rs 
and she w Mier she arrived home, she in tl 
iin 
id her brought to the hospital, 9 
leveloped, well nourished, [girls of 21 
wood p cal wi 
vavy hair and blue eye Physical characteristi 
vere as follow 
Heler Bett 
uddenly decided Weight 106 Qe 
Blood pressure 138/80 128/70 
Letts i ight degree of atropl 
u le ol the iit thigh and |e witl 
pediment im walking or 
primi to Cardiovascular Systems: MAL in both 
was then statione: eurological Iexamination: Essentially negative 
in Florida She id both excep entioned al 
Renjamin 


tal examination 


bach patient had a partial 
lenture, replacing the two upper central incisors 
ind the two adjoming lateral teeth, and both had 
occlusal fillings in No. 12 and No. 13 

Blood Typing: Both had O, Rh-positive group 


Anti ABCD EeMN®S FP K Lae 
Helen 00++4+ 0644+ 6 +4 4 6 
Hetty + + O + + O 4 8 


Fingerprint Readings: The readings were con 

tent with a diagnosis of monozygotic twins 

lectroencephalogram Report: The over-all im 
pression was that the two EEG's were very similar 

Genetic Report: These girls meet the criteria 
of monozygotic twins as described by Kallmann 

Psychometric Report: Both girls were admu 
istered the Wechsler-Bellevue Intelligence Scale 


The results were as follows 


Hele Lett 

erbal-Seale 100 10 

Verformance-Secale 1. O 113 

Full-Seale LQ 111 
Vental Status The sensorium was clear m 
both garl They were correctly oriented m all 


pheres, and memory was unusually acute for both 
remote and recent past. Both patients were very 
ilert mentally and quick to detect any minor error 
or inconsistency in conversation. However, insight 


was absent and judgment unpaired 


Both twins were quite cheerful and rather 
elated, although both manifested irritability The 
wirls were overtalkative and spoke rapidly, with 
i rapid association of ideas, to the extent of be 
oming almost incoherent at times. They easil 
hecame imvolved im details and elaborated on trivial 
ind irrelevant items. Both twins were also rather 
expansive and had ambitious plans for the future, 
ince thes hoth considered themselves cpuite 
talented 

Helen had a tendency to argue and “split hau 
She was aggressive, impatient, and critical and 
would force others into a defensive position Betty 
was more cautious and was careful not to start 
in argument that she could not win. While Helen 
vas determined to carry out her wishes by bring 
ing pressure to bear by one means or another on 
the persons involved, Betty showed no overt ag 
gressiveness and appeared more compliant. Bett 
was just as determined to have her own way but 
was Shier and more cunning, using the in 
lirect approach, rather than the “trontal attach 

used by Helen 

After admission, Helen's hostility toward het 
other flared into the open. She blamed her mother 
of her ho pitalization and said that her 
wther should be ashamed of herself for having 
lone this Helen also accused her mother ot 
iving been suppressive and directive since child 


hood. She still planned on becoming a night-club 


entertainer and claimed that her mother had old 
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fashioned ideas about the entertainment world 
She remained very sarcastic toward her mother 
and could not seem to hurt her enough with cut 
ting remarks and hostile notes. Meanwhile, she 
expressed love and admiration for her father and 
was sure he would “understand.” Helen often 
dwelt on the rape incident during conversation 
She would go into great detail, relating how her 
assailant pounded her head until she became un 
conscious. She gave equally detailed accounts of 
the trial and still hoped to become a lawyer. She 
claimed that the trial had stimulated this interest 

Betty, m her conversation, reflected Helen's de 
sire to become an entertainer. Betty described 
how she had sung for the servicemen and acted 
as hostess. She often talked about her trip to 
Florida and how much she had enjoyed herselt 
there. She tried to continue her romantic attach 
ments by writing frequent notes to several of het 
acquaintances there and reminding them of the 
good times they had had. She was so happy with 
her memories of Florida that she planned on gomg 
back there in the near future, despite the supposed 
trauma she had experienced there. She ruefully 
observed that her mother did not seem to take 
her “rape incident seriously” and stated that hes 
mother did not believe she had been attacked. She 
felt that Helen somehow seemed to get all her 
mother’s attention 

Hospital Diagnosis: Manie-depressive reaction, 
manic type 

Clinical Course sjoth girls were allowed to re 
main together for observation on the receiving 
ward, and their behavior during the first two 
weeks proved to be disturbing to the others, chiefly 
hecause they both sang continually Phis annoy 
ance ceased as the newness wore off, and the dit 
ferences their behavior patterns became 
ipparent 

Helen was quite vindictive toward Betty and 
ridiculed her mercilessly in the presence of others. 
When both were placed in the same group for 
therapy, Helen made Betty so uncomfortable that 
it became necessary to place them in separate 
yroups. Petty also complained that her mother 
was paying far more attention to Helen and that 
he was practically ignoring Betty. It was noted 
hy ward personnel that there was some truth in 
Betty's observation. Betty then became more en 
ergetic in bidding for lier mother’s attention. She 
olicited kisses from her mother at visiting time, 
nd did her best to out-talk Helen during the 
visit \nother technique she employed was to 
ttempt ‘o mecorporate a fellow patient into the 
visiting session. On several occasions, just as her 
mother was about to leave, Betty threw herself on 


the floor in at 


apparent faint, similar to those 
which Helen had experienced 
\nother development was Betty's attachment for 


her group leader in psychotherapy. She began 
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calling her “Mommy” because, as she put it, “She 
understands me and is nice to me.” She expressed 


a desire to enter traiming and become a nurse, like 


leader She 


and frequently 


her group constructed a nurse’s cap 
Betty 
ilso became involved in a homosexual relationship 
lasted 


several 


wore it around the ward 


with another patient, which about two 


She had kissed her 


to her, amd sent her 


months times, wrote 


notes gwitts She had never 


previously demonstrated tendencies of this type; 


nor did she subsequent! 


August 


bold and aggressive 


Helen began to show im 


attitude 


By the end of 
provement, Her began 


to disappear. She was not as critical as formerly, 
nad hie compliant and 


er attituce She rself 


became friendly in 


observed that he did 
with everybody, as she for 


behind 


in September, but by 


not feel like arguing 


merly did. Betty's improvement lagged 


Helen's ewhat, beginning 


October the improvement was obvious. She wa 


not as overtalkative, overactive, of excitable 


formerly, and her judgment also muproved 


continued to show turther 


Novembe In 


The twins IMprove 


ment during December, they were 


allowed home tor a period over the Christ 


mas holiday, during which they went visiting and 


hopping together. They preferred be in each 


other’s company most of the time, and when then 


mother offered them separate rooms during the 


visit, they msisted on sharing the ime room and 


the same bed Betty wa a little more wtive WW 


desire for them to be together than Helen wa 
virls had 


congenial 


become vet pleasant, and 


quiet, 
called the 


how ple ised the 


veral neighbors mother 


were 


by phone and told her 


ee the girls bach and 


\iter 


Visiting home, ! Ca tart ! 


“thei ld elve again 


i brief check-up 


| 
pl 


turn tro 
Lhe 
1954 


11 


mister 


Psychodynamic Evaluation 


Phe rivalry between the two girls for thei 
mother’s attention and affection had been in 


childhood. Both 


ind in 1 


tense since early 


sorted to deviou meu 
gain their end 
Helen, 


more dominant, responsible, 


Betty 


who was the tirst-born, was. the 
and competent 


looked 


le nh Was 


to her for 
al vailabl 


lo help het mother in household chores and 


of the two often 


moral support always 


VWONOZYGOTK 


TWINS 


She often presented 
The 


Helen had been her 


in many “little things.” 
mother mother 


that 


her with gifts was 


unaware favorite 
all along. lor example, in showing pictures 
of the twins as children, the mother took 
from her bag an individual picture of Helen 
and then took out a family group picture in 
which Betty was one of the group 

retty keenly resented Helen’s success in 
attracting the mother’s attention and atte 
tion. She remarked, “Although was the 
inemic and sickly one, Helen always seemed 
to be getting all the attention.” 

ln her search for affection and security, 
Betty to members of 


turned her attention 


the Opposite sex She began to show active 
about 14 


to go out on dates until 
started, she 


interest in boys at mother 
did not allow het 


she as 16. Ones became more 


active and successful than Helen in her rela 
tionship with boys. Helen beeame envious 


of Betty’s success in this direction 


During 
her psychosis this envy turned to open hos 
tility, and Helen became yvindietive and very 
abusive toward Betty 


\nother 


events following Helen's rape incident 


the chain of 
Dut 
attach 


of mterest 


ing Tlelen’s convalescence from. the 


her mother lavished almost all her attention 


ind affection on and practically ig 
Petty found herself im a com 


nored Petty 


plex emotional 


identified herself 
baal 


What wa evel 


little 


hye 
with Helen, she 
Helen’ But, 


lost 


ituation 
clo ly 


felt very about plight 


Betty 


what attention her mother had given 


her betore he felt herself almost 


Cont 


pletely ignored ind practically rejected by 


her mother che perate attempt to re 


Capture het mother’ ittentlion, he Wil 


driven to patterning herself after 


Helen to 
the extent of hlorida, a 
Helen had 

\t the height ot the |? 
Helen’ 


radically 


being “raped 


been 
vehott ep ode, 
attitucle toward her mother changed 


hatred. 
father at thi 


] 


from) love to mtense 


and admiration for her 


love 


time became In addition to re 


howed ri 


paramount 


enting her mother 


and 
with 


directive 


epre ‘ ittitucle he 


alry 


| 
hie 
had recovered from ther choti ep 
vere released from the hospital on Jan 
n their mother’s care Ihe have since made a 
atisfactory adyustmet it ome and ve hecone 
employed. No organic therapy 
allege] 
Benjamin = 


1M. A. 


hie ! 


mother for her father’s affection. She 
Claiuned her mother was jealous because she 
herself could cook better Helen also « laimed 
that she enjoyed the same things her fathes 
did, i. sports, popular music and dancing, 
el he recalled that het mother objected 
lo popular music and dancing, whereas het 
lather often danced with the twins. She said 
ot her father, “He is the nicest father in the 
vorld, very nice looking.” She claimed het 
lather did not want het hospitalized, but 


that it was her mother’s idea 


Betty alse spoke ot her father with 
varmth and affection but did not show the 
trong rivalry with her mother that Helen 
\lthough Helen tried to monopolize 
her father attention and affection. he 
hared his attention equally with the twins 


In Betty homosexual experience men 


toned above, she apparently identified the 
other patient with her twin sister. for whos 
iffection she yearned. To earry. this port 
further, a nareissistic attempt to establish 
Wlentity should also be considered 

lo sum up this discussion, it appears that 
the following psychological factors contrib 
uted to Helen's breakdown 


| Intense rivalry with her twin ¢ peciall lor 


(a) her mother attention and affeetion an 
(fr) popularity with member ol the oppo 
ite 

Rivals with her mother for her father 
iflection 
lraumatic « xperience of rape meident 


Those factors leading to Betty's break 
down were as follows 
1 Intense rivalry with twin for mother fle 


tion and attention 


> Feeling of anxiety and insecurity as she felt 
herself loosing struggle in the rivalr witl 
her twu 
Seeking love and security fron her twin eve 
through homosexual attachment. i. ¢ ubsti 


futing homosexual partner for twin 

he simultaneous occurrence of a similar 
type of psychosis in twins or in two or more 
people living in close association has often 
been referred to as folie A deux. Many 
other terms have been used to deseribe this 
phenomenon, e. g., associated insanity, psy 
chosts of association, influenced psychosis 
induced psychosis, simultaneous psychosis 


wy? 
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imposed psychosis, ete. These terms are 
often considered as subdivisions of folie a 
deux 

The term folie A deux is usually reserved 
for a specific type of occurrence. It refers 
to the appearance of a similar type of psy 
chosis in two or more people living in close 
association These may be twins, siblings, 
parent and child, husband and wife, ete 
The dominant partner, or one with the 
stronger personality, develops a psychosis 
first. This is usually a paranoid type of 
psychosis, characterized by persecutory de 
lusions. The weaker, or more submissive. 
partner soon aequires the same psychosis, 
delusions and all 

Grralnick ° reviewed 103 cases of folie a 
deux and the entire English literature prior 
to 1942. He emphasized the psychodynamic 
factors in transmitting a psychosis from one 
person to another He found that it occurs 
more frequently in females than in males. 
ma ratio of 4:1. It is especially prominent 
in sister combimations and next commonest 
in mother-and-daughter pairs. He discounts 
“constitutional predisposition” but empha 
sizes instead “cultural factors.” He observes 
that women’s role is mostly restrictive and 
submissive This passive psychology, he 
states, renders them more suggestible and 
ready to identify themselves with, and de 
pend on, a stronger person, such as a mother 
or mother-substitute (sister), 

Oatman ' states that in a large majority 
of cases of folie A deux, the syndrome pre 
sents itself as a paranoid psychosis, with 
both patients entertaining almost identical 
-ystematized, plausible delusions, but not the 
bizarre, primitive beliefs of schizophrenia 
He claims the remaining cases are usually 
classified as manic-depressive. He further 
states that an adequate history will reveal 
that one member of the pair exhibited psy 
chotic symptoms earlier, if only by a matter 
of days 

\lthough the case presented in this paper 
does not meet the classt deseription of folie 
a deux in that the paranoid features of the 


psychosis are not present, there are several 
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features suggestive of this syndrome. They 
follows 1) Helen, the first-born 


was more dominant and aggressive, and (2) 


are as 


setty’s case was one step behind and paral 


leled Helen's case 


to a large extent 


Summary 


Che simultaneous occurrence of psychoti 


episodes Im a pal of female MONOZV 


twins is presented. Some of the dynamic 


factors involved are discussed. Kesemblance 


of this case to the folie 4 deux syndrome | 
also considered 


16 hapel 
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A 


number of theories purport to refer 


the etiology of psychoses to a disturbance 


in the metabolism of the sympathetic neuro 
humors !* or to an alteration in the func 
tional activity of the  sympathoadrenal 
system.** Similarly, some of the explana 
tions advanced to clarify the role of electro 
convulsive therapy (ECT) utilize the same 
frame of reference.” Such hypotheses ought 
to be verifiable directly by the Investigation 
of the metabolism of pyrocatechol amines 
(catechol amines) in psychiatric patients 
The release of pyrocatechol amines at 
sympathetic postganglionic nerve endings 
and from the adrenal medulla is well 
known,” of course; but very little is under 
stood about this release as it occurs after 
electrically induced convulsions. The find 
nye by Weil-Malherbe of an elevated 
plasma epinephrine following ECT has pro 
vided more direct evidence of sympathetic 
involvement than had previously been avail 
able man Pekkarinen et al.? have re 
ported that administration of electroshock 
to rabbits on LO successive days resulted in 
an inereased adrenal size without change in 
the absolute amounts of pyrocatechol amines 
in the glands. More recently it has been 
found in this laboratory that a single electro 
hock given to rats is followed by a rapid 
loss of amines from the gland, with a sub 
equent repletion period lasting eight to nine 


hours.” No signifieant change in adrenal 
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Pyrocatechol Amine (Catecholamine) Metabolism and 
Effects of Electroconvulsive Therapy 


T. L. SOURKES, Ph.D.; R. B. SLOANE, M.D., and B. D. DRUJAN, Ph.D., Montreal, Canada 


weight was observed The present paper 
approaches the problem from yet another 
direction, namely, the relation between the 
rate of excretion of pyrocatechol amines in 
the urine and the clinical result of electrical 


shock administered to psychiatric patients 


Procedures 


There were 17 subjects in this series, 6 men and 


ll women. The mean 2 


age was 52 years, with a 
range of 21 to 77 years. Nine suffered from 
endogenous depression, three from schizophrenia, 
tour trom psychoneurosis, and one from a para 
noid state probably resulting from an early arterio 


sclerotic dementia 
On the morning of treatment the overnight urine 
was discarded and two glasses of water were 


given. From then on all urine w: ved until 


kKCT, just before which the bladder was again 


emptied, This pre-ECT period was about two 
hour \fter ECT the urine was again saved for 
four hours, the patient being asked to void at the 
end of this time to complete the post-E-CT col 
lection. During the latter period food and fluid 
vere allowed, with the exception of coffee and 
tea procedure was performed once witl 
eight patients, twice with six, and on 6, and 13 
occasions with each of the remaining three sub 
jects, respectively, yielding a total ot 4 adminis 
trations of ECT 

Clinmtcal Outcome Phe attendin nd resident 
psychiatrists in charge of the clinical treatment 
were asked to assess in the following wav the 
uitcome of therapy one month after the patient 


lischarge from hospital 


1, Complete recovery (no symptor return to 
vork and premorbid activity) 

Mu improved (free fror 

3. Improved (symptoms less marked) 

} | nchange | 

Wor 

\ similar assessment from the case record was 

ule independently by one of us. Categories 1, 2, 
nd 3 were classed tovether as “in provement” and 
Categories 4 and 5 as “no improvement”; con 
cordance of the three estimates was requred If 
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readmission was required during this time, the 


patient was automatically classified as unimproved 
Pyrocate¢ hol 


catechol 


Amine Determination.—Pyro- 


amines were estimated chemically by a 


procedure™ utilizing modifications of the extrac 


tion method of Euler and Orwen* and the fluori 


metric method of Lund.” Rates of excretion are 


given as millimicrograms (my) of pyrocatechol 


amines (estimated as arterenol) 
Statistical Methods Standard 


tistical analysis were employed 


per minute 


methods of sta 


Results 


The rates of excretion of pyrocatechol 
amines were subjected to 
the 
It may be seen that the differences 


an analysis of 
variance, as shown in 


Table. 


in rate among patients were highly signifi 


accompany Ing 


cant Statistically, and also that ECT appar 
ently brought about a lowering of the rate 
This latter finding, though formally estab 
lished, is probably of limited physiological 
significance, because the average rate was 
actually lowered in only nine patients after 
ECT, 
that CCT was given. Moreover, the depres 


or on only 23 out of the 44 occasions 


sion of the rate was not consistent for given 
patients tested on more than one day 

Two characteristics of the subjects wer 
examined further; sex and outcome of treat 
ment. The difference in rate of output of 
pyrocatechol amines between the sexes Was 
not significant. [lowever, it was found that 


patients who were adjudged to have im 


proved according to the eriteria employed 


Inalysi Rate lixcretion 
Pyrocatech Amines in Urine of Seventeen 
Patients Treated by ECT 


oT 


Sources of 
Variation 


Mean 


ignificance 
Squ are 


All 
Subjects 
Sex 
Outcome 
Effect of 
Kemainder 


Means 


METABOLISM AND ECT 


in this study had exhibited an average rate 
of excretion of 40.2my/min., whereas those 
who did not improve excreted 63.4my/min., 
and the difference between these two rates 
was highly significant 


Comment 


Ielectroshock therapy did not alter the uri 
nary excretion rate of pyrocatechol amines in 
either direction consistently, some patients 
showing an increased rate, and others a de 
creased one, after application of the current 
Moreover, the direction of the change was 
consistent for tested on 


not even patients 


two or more occasions. Thus, the method 
employed here was unable to yield confirma 
tion of sympathoadrenal stimulation initiated 


by 


stimulation 


It is important to note that the 
Weil- Malherbe,” 
were it occurring under the present condi 
tions of LCT, 


observed by 


might not find its reflection in 
the urmary output of pyrocatechol amines. 
example, increased circulating sympa 
thetic amines might be withdrawn from the 
so that the net 


the urinary rate of excretion would be vari 


blood by tissues effect on 


able, depending upon specific conditions ob 


taming at the time of treatment or upon 


other factors which were not controllable 


Actually, tissue absorption of pyrocatechol 
amines has been demonstrated with several 
organs, the diaphragm,!* the heart and 
liver,’* and the adrenal gland ™; others may 
this \lternatively, 


the released amines may be rapidly oxidized 


participate in process 
by amine oxidase or other enzymes to prod 
ucts not detectable by the chemical method 


used in this work 


The finding that those patients with a 


higher pyrocatechol amine excretion rate 
tended not to improve with ECT enabled us 
to predict retrospectively in a blind study the 
correct clinical outcome in 13 of the 17 pa 


\lthough a 


amine output may be indicative of manifest 


tients higher pyrocatechol 
anxiety, clinical estimates were not fully in 


Moreover, 


pyrocatechol amine output did not appear 


accord with such an explanation 


to be correlated with diagnosis. In view of 


of 
Freedom 
2760 2.744 <1% 
51 <10 5% 
| P 1y, 
I O40 
120) 1 
Category Rate, m Min 
Males 
Females 4.0 
Outcome 
Improved 40.2 
Not 
ECT 
Before 454 
424 
fa 


the empirically observed poo! 


KCT ol 


plored 
he re 


rate of 


the urine 


tool 


Hiiportance ot 


Howeve ita 


patients with predominating anx 


ety, this aspect remains to be furthe cx 


ults of this study indicate that th 
xeretion of pyrocatechol amines in 
may provide a valuable prognosti 


consid red that the true 


uch a technique probably lie 


in the increase in our understanding of the 


bea physiological proce 


mvolved in the 


therapeutic change with ECT 


\ ( legwhort 


\llan Memorial 


4 


Neurol, 
Minnie 


Well 


1 Ment 


eat 


REFERENCES 


Stratton 
orm, | owical Found 
ind P matry, Minneapoli 
ota Press, 1953 


Malherbe, H 


Therapy on Plasma Adret 
Se. 195 


respotise to 


VEC ROLOGS YCHITATR) 


luler-Chelpin, | Noradrenaline, 


ld, Ill, Charle ( Publishers, 
Vekkarinet Hakala, 


thre -ffects of 


Hypponen, 
J on the 
ot the Rabbit ndocrinol, 10:167. 

nd Drujar 
Metabolisn 
Annual 


oceqdure 
Urine and Tis 
publishe 
Orwen, V’repara 
for | 
Irenal ine 


(Supp 


orimetri 
lrenaline 


1950 


Adrenaline 


candinay 


nineml, S.. and 


and \\ 


Adrenal Epinephrin 
Div 


et Inopl 


7 
Adrenal 
1952 
Sourkes, | | and Drujar 1) \ 
Routine P 
gave his encouragement in Catecholas 
| Biocher | 
stitute of Psyel yon | 
| Adrenaline, Acta physiol. scandinay. 
Ik) 33:1 19 
| | Some Current Pu ‘ 
Determinations o Adrenaline Nora 
) 
x in Blood, Acta pharmacol. et toxics 6:13/7, 
Gart liwari M., and Chap 
Some HH pothese ‘ Rol tl. Snedecor, Gr. \W Statistical Methods, Ed }, 
pathomumetic Amine n lowa, University of lowa Press. 1946 
o \m. J. Psyehiat. 113:740, 1957 2. Stadie, W. C.; Haugaard, N., and Marsh, 
Kalinowsky, L. B d Hoch, Ho: Sh Combination of Epinephrine and 2,4-Dini 
reatment |’ chosurges rel Oothy Sao rophenol th Muscle of the Nor Rat, J. Biol 
reatment i |’ chiats bead 4 New Yor 195] 
(;rune & Hokfelt, B Noradrenaline 
tie Miu than Tissues, Acta physiol. 
Supp 92) 25 1, 195] 
The of Convulsive Precursors of e and Norey 
iline and Noradrenaline eplirine in vs ta 20:48 
1056 
4 
My 
4 
- 


Significance of Preexperimental Studies in the 


Psychosomatic Laboratory 
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Introduction 


It is traditional in medical research 


utilize measurement of “basal states” 


part of experimental procedures. The 
ject is first observed in a period of assume 
tability and then again after the introduc 


tion of an agent that presumably alters 


the particular system under investigation 


(Comparison responses under these two 


conditions may reveal the effect of the 


experimental vent Psychosomatic research 


used this method, 


the so-called stres 


has also particularly I 


experiment 
difficulties arise when the a 
made that the 


fies that the 


umption 1s 


“basal sta literally 


subject phy logically and 


psychologically at rest 
“ordi 


procedures may 


recently shown, 


\s Kaplan ! has 


nary” medical laboratory 


constitute an emotional stress for unin 


formed subjects. The experimental setting 


is more threatening to the subject who has 


only 


Often he 


a vague conception of the procedure 


meets new personnel, enters a 
and Is 


When a 


subye ct for 


strange room, 


‘ X pose (| lo complex 


apparatus psychiatric inpatient 


serves as the study, additional 


proble 


compli ate responses to the « xperi 


mental setting The results of the total 


experiment cannot be understood without 


the personalized initial responses to 


strange people and procedures into account 


Submitted for public 
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rough the 


state o 


Fund 


We shall 


a multidisciplinary study of psyehia 


draw upon data 


trom 
tric patients in which the experimental ce 
sign included technique to assess the initial 


psychological physiological response 


during a reexperimental day in the 
| 
rcclimatization to 


\lthough il 


laboratory for a yn riod of 


the procedure inticipated 


vould not be a “basal” day everal 


quality and quantity ot the 


vere unexpected and appear to 


t to the proble m of obt ning ack 


quate controls m psvehosomaty tucdi The 


focus this report will be on. the psy 


hological and endocrinological findings dur 


ne the pr ental obser 


| won 


Subjects 


expermental 
patients at 
omati ind 
Michael Ree 
a universit 
isl tudied at the 
thre itient 

1) to here 


were 


paper the initial 


reterred to as the 


is to be differentiates 


in the laborator 


involved the utilization of an experimental 


These latter three days will be called eithe: 


or “stre da 


ne of a senes of publication 
experimental approach to the 
t publication di 
ich an 
grouml for the specific 


Various specialties within the 


Other papers will amplit 


e been presented in su 


Inthis pper 
Phe present rep 
tiie Institute | 
Dad been pr 
with a range trom 
wit be “preexpes 
mental day.” This thi: 
taking 
paper 
vhich deal with 
problet of anx 
cussed the theoret 
iid gave the ba 
plied by the ulti 
tain details that hav 
form in this paper, as well as other aspects of the 
project 
Al, 
- ‘ 
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md women in the group hie stemmed pre 


dominantly from middle-class families and 
majority paid for their private psychiatric care 
Patients were selected for this stud: who either 
vere prone to develop anxiety or had a significant 


aegree Ot tree anxiety as a major component ot 


their symptom pattern. They constituted a group 
1 diverse clinical entities, although “anxiety state.” 
igitated depression,” and “borderline character 
disorder” were the most frequent admission diag 
ubject was chosen weekly trom the 
vatlable iHipatient population and tested for four 
rhe experimental design limited the rang 

the patient sample because the subjects were 


required to remain seated in a chair for | 


all 
hours consecutively and, at times, they were left 
unattended in the experimental room. Thus. gross! 
psychotic patients and subjects whose anxiet 
pelled them to move about could not tolerate 


(ot the 22 subject 19 completed the entire weel 


ting. Three subjects who either were alread 


too disturbed or were upset severely by the pro 
cedure were withdrawn from participation Phi 
report will deal primarily with the 19 subjects wi 


‘ 


mopleted the « erimental procedure 


Method 


‘ ubject ind 
obtained prior 
voluntar 


veholog 


l Lhe subject 


observational record 


responses and would be asked questions 


about their feelings in order to help us understand 


how their bodily functions responded to different 


emotional conditions. They were assured that all 
the resulting information would he made available 
to their doctors and might be helpful in their 
therapy. Each patient was informed that, although 
the procedure constituted research, he might ob 
tain direct benefit from it, as well as some altruistic 
satistaction 

On the preexperimental ‘ early-morning 
blood sample was drawn on the nursing unit for 
the purpose asuring the plasma level of 
hydrocortisone. In addition, 


i 24-hour urine col 
lection wa tarted for measurement 


hivdrox 


ubject was brought into t 


Ol urimary 
orticoids.* Following these procedures the 


( testing room, elec 


trodes \ attached to his les nd wrist, and a 


respirator 
\iter hort subject 


at alone in tl two investi 


itors entered 


inistered a test 
of perceptual 
ludgment ‘Te icl ubject was required 


to decide ired squares was the 


imple was 
miter 

ihient current procedur 
und pet lhe interviewer W: One 


trists who watched the entire pro 
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Consent of their attending 
chiatrist Wit testing © that ] 
participation w patients were tol 
that they wou ts which involve oF two's 
rit Irement on rid phvsiolowica cedure through a one-wa Vision sereen 
alone in the experimental room while continuous pliysiologica 
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Area Judgment Test is 


ninistered 


Figures aml 3 are photog to the subject appear t long rectangular mirror 


laboratory In Figure 1] ated Figure 3 shows one of tl 


the subject is seen se w observers viewing the 
in the experimental roon \ respiratory band is procedure through the one-way sereen and making 
patient's behavior. The tech 


ivure 2 the sub mician is visible on the 


shown around his chest, and an. electrode trap notations about the 


is visible over hus left wrist In | background watching the 
ject 1s looking into the viewing box (tachisto phi 
scope ), whale taking the Area 
his left there is part of the one-way screen, whiel bservers make 


iological recordings on the oseillograpl 
Judgment Test. To thei 


behavioral mote the two 
independent ratings of the patient's 
Fig 3 The observer record 


behavorial notes while viewing the subject 
Way screen 


through a 
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"“PRE-EXPERIMENTAL DAY" 


BLOOD SAMPLE 


AREA JUDGMENT 
SAMPLE 
PSYCHIATRIC INTERVIEW 


BLOOD SAMPLE 


EXPERIMENTAL DAYS 1,283 


AREA JUGGMENT 
BLOOD_SAMPLE 
PSYCHIATRIC INTERVIEW. 


STRESS. INTERVIEW 


AREA JUDGMENT 
BLOOD SAMPLE 
PSYGHIATRIC INTERWIEW 


BLOOD SAMPLE 


HEART AND RESPIRATORY RATE, BODY MOVEMENTS, OBSERVATION THROUGH ONE-WAY SCREEN 
(OURING PERIOD BETWEEN ARROW HEADS) 


4 


Experimental schedule 


during the testing period 


at the conclusion of the experiment a cor 


ensus is determined trom the individual rating 


ifter a discussion in which each observer present 


the basis for his ratings; either a compromise 1 


reached, or one of the two rating eems to be 


more accurate Anxiety, anger, and depression 


were each rated on a 7-point ale, 


to 6 A rating 


ranging tron 


of 0 for anxiety means the ab 
ence of free anxiety, as, for example, in a healthy, 
stress \ 


dre ad 


well integrated under level 


of | 


prehension which are 


person not 


indicates distinct feelings of and ap 


well under control A rating 


of 4 for anxiety usually impels the subject t 


motoric activity, such as pacing, which if sustamed 


precludes the normal continuation of the experi 


ent. Ratings for anger and depression are made 


on a similar 7-poimt seale. All ratings are based on 


(1) verbal communications to the interviewer re 


urding experienced affect and (2) nonverbal com 


unication of emotional experience through signs 


uch as trembling, excessive sweating, changes n 


facial expression, and posture 


Following the preexperimental day the subject 


participates im three additional days of experi 


mental testing. Figure 4 illustrates the design 
of these days as compared with the initial, or pre 
experimental day. Description and rationale for 
this experimental design has been presented else 


where ° 


Ww 


for preexperimental and experimental days 


Results 


I. Psychiatric Observational Data 
A. Affective Ratings 


level of anxiety for the preexperimental day 


The ratings of the 


and the three experimental days are shown 
in Figure 5. The mean anxiety for all ox 
casions is slightly above the 1.0 level on the 
rating scale. On the preexperimental day 
the anxiety level is as high 


the 


as any point 


reached on subsequent exper imental 


days 


The ratings for anger are very close to 
those for anxiety in the over-all mean, but 
the levels of anger on the preexperimental 
day are low (Fig. 6). Depression ratings 
are also relatively low on. the preexperi 
mental day as compared with the anxiety 


ratings (Tig. 7). 


the 
The affective ratings 


B larieties of 
Laboratory Setting 


Interpretation of 


cannot do justice to the qualitative aspects 
of responses to the procedures. It became 
that 


of the component parts of the experimental 


clear early in our research any one 
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“PRE-EXPER- DAY | 
IMENTAL DAY" 


"PRE-EXPERIMENTAL DAY 

@® PERIOD BEFORE 
STRESS INTERVIEW 

PERIOD DURING 
STRESS INTERVIEW 
PERIOD AFTER 
STRESS INTERVIEW 
(N= 18) 


DAY2 DAY 3 


hig. 7.-Group A: Levels of depression on preexperimental day and three experimental days 


setting could be deseribed as stressful by 
the patients. At different times the viewing 
apparatus, mirror, blood drawing, decision 
making, immobilization, or interaction with 
the investigators served to evoke anxiety, 
depending on the significance of these cues 
for the unique conflict areas of the individ 
ual subject. On the other hand, several 
patients responded to the procedure with 
hope fulness or pleasurable affect Following 
are a few vignettes of patient responses on 
the preexperimental day of testing which 
illustrate the variety of interpretations of 
the experimental situation. 

Group |: Patients Who Responded with 
lxmotional Distress or Unpleasant Affect 

Case | Inxiety response to decision making 
and phobic reaction to the laboratory equipment 

\ 49-year-old man was hospitalized for severe 
obsessive-compulsive symptoms and phobias for 
rabies and tetanus. During the Area Judgment 
lest on the preexperimental day he became con 
cerned about the testing apparatus, felt that it was 
a carrier of tetanus and possibly might also pro 
duce rabies. He would not follow instructions for 
the Area Judgment Test by responding with one 


word, as it was very difficult for him to “commuit’ 


|? 


lumselt by making a decision. The free anxiety, 
however, was judged to be relatively low, probably 
because the patient utilized his familiar phobia as 
a defense against whatever anxiety the preexperi 
mental day evoked 

Case 2.-High anxtety response to being alone 
m the experimental room 

This 41-year-old woman, who entered the hos 
pital because of agitated depression and conversion 
symptoms, illustrates an intense response to the 
parts of the procedure in which she was alone in 
the experimental room. When she began to fantasy 
abandonment, she felt immobilized by the respira 
tory band, which in fact was nonconstricting. She 
showed increasing signs of concern over the ap 
paratus, felt smothered, and was increasingly an 
xious. At the peak point of anxiety she began to 
hallueinate. She indicated intense dread of the 
procedure, including both the personnel and the 
apparatus. This patient was rated as very high in 
anxiety, and because the study was too traumatic 
her participation in the experiment was discontin 
ued after the preexperimental day 

Case. 3.—Apprehensive response to test objects 

rhis patient entered the hospital because of 
recurrent agitated depression and attacks of panic 
Obsessive-compulsive defenses and hyperactivity 
relieved his periodic distress. This patient re 
sponded to the Area Judgment Test with anxiety, 


stating that he was quite apprehensive at first be- 
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cause he expected to be shown nude women on 
the test 
but also disappointed 


screen. He was anxious lest this happen 


when he saw the rather 
He also became anxious when left 
that 
attacked in some unknown manner. A 
blood stimulated his ob 


repeatedly asked if it had 


prosaic squares 


alone in the room, expecting he might be 
towel used 
during the drawing of 
sessive doubts, and he 
been sterilized 

CASE 4 


perimental 


Anxiety over electrocution m the ea 
This patient showed a response common to most 


subjects. He became concerned about the electrical 
apparatus and wondered if he had been placed in 


chair He 


was constantly on the alert for this possibility. He 


an electric anticipated being shot and 


was also disturbed by the rather impersonal roles 
assumed by the 

Group II: Patients Who Responded Pre 
dominantly with Hopeful or Pleasurable Re 


testers 


sponses 
Case | The 


horedom 


procedure viewed as rel 
A 47-year-old woman had entered the hospital 
with a diagnosis of hysteria. In contrast to many 


of the patients, she enjoyed the preexperimental 
day She especially liked the contact with a large 


number of new people and viewed the procedure in 


N 
On 


on 


PLASMA HYDROCORTISONE LEVEL (yg%) 


O 


PREEXPERIMENTAL 


the context of providing relief from boredom 
Thus, she stated that the novelty of the testing was 


somewhat pleasurable, even though she had some 
mild 


tinction to most ot 


anxiety about the apparatus. In contradis 
the subjects, she became dis 
turbed as she “adapted” to the test setting, because 
then she became bored 

Case 2.—The procedure viewed in a therapeuti 
context 

A 34-year-old woman entered the hospital be 


cause of a severe obsession that she might harm 


her 7-year-old daughter Although she was slightly 
tremulous and fearful that the apparatus might be 
used as a lhe detector, she saw the procedure ina 
very hopeful context. She had had 
with her 


little contact 


psychiatric therapist, and she was very 


eager, almost desperate, tor help She viewed the 
study as an opportunity to reach out and contact 


people. On the preexperimental day she showed 


maximal expectations of benefit from the pro 


cedure 


II. Biochemical Observational Data 


Plasma hydrocortisone levels in a normal 
control group are compared with the tind 
ings of the 


patient group on the 


perimental day (big. 8) 


preex 
Phe normal group, 


CI AM. 
@ 30AM 


NORMAL CONTROL 
GROUP 
(N®* 12) 
big. & Plasma hydrocortisone level 


lay con pared with normal group 


yabshin et al 


Anxiou 


EXPERIMENTAL GROUP 
IN LABORATORY (PRE-DAY) 
(N= 18) 


ubject (Group A) on preexperinn 


9004m 
= 
g 
| 
IN WARD N LABORATOR 
(Nee) 
| ) x drocortisone levels in anxious 
ihjects (Group A): Ward control group versus 
| ent pree perimental da 
consisting of hospital personnel, shows the 
usual hydrocortisone level, and its diurnal 


pattern was reported in several laboratories 


3 in addition to our own.**® Plasma hydro 
i. cortisone tends to decline during the day 
from an early-morning “high.” However, 
patients on the preexperimental day start at 


a significantly higher level of plasma hydro 


"PRE-EXPERIMENTAL DAY | 
Day 


big. 10 


HIVES OF 


Plasma hydrocortisone levels in anxious subjects (Group A) 
lay levels compared with experimental-day levels 


NEUROLOGY AND PSYCHIATR) 


cortisone than normals l'urthermore, they 


fail to show. the expected fall in level by 
10:30 a. m 
The experimental group on the 


preex 


perimental day are compared with a control 


group of anxious subjects studied on the 


The 


hospital units (ig, 9) control pa 


tients were chosen to be as near like the 
experimental group as possible Phe 9:00 
a. m, blood specimen in both groups wert 
drawn on the units, but the later sample 


was taken from the experimental group in 
the laboratory. The initial levels do not dif 


fer significantly, but the anxious control 
group not exposed to the experimental set 
ting shows the expected diurnal fall, whik 
the hydrocortisone level of the experimental] 
group fails to show this decline 

ligure 10 compares the plasma hydro 


cortisone levels on the preexperimental day 


with those found on the “stress days.” The 
findings on the preexperimental day dif 


fered in that the expected diurnal variation 
does not occult 
The 24-hour hydrox yeorticoids 


were significantly higher than a normal con 


urinary 


CJ 9OOAM 


10 30AM 
(N= 18) 


DAY 2 DAY 3 


Preexperimental 
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trol group on othe four days ol 


testing The levels of the patient group 
approximate the levels found by Hill et al y 
in thei 


study of Harvard crewmen on the 


day of race.’ The urinary hy 
droxycorticoids on the preexperimental day 


le vels 


experimental days, but th 


found on the 


were higher than the 
difference 
statistical 


not achieve significance 


In summary, the biochemical data yielded 
the following three types of results 


1. Values in 


difference between the preexperimental day 


which there sigmificant 


and the three experimental days his is 


seen in the reversal of the usual diurnal 
plasma hydrocortisone fall on the preexperi 


mental day 


2. Values 


preexperimental day 


which were abnormal on. the 


and also on the three 
experimental days without significant dit 
held for the 24-hour 


hydroxycorticoids, which 


ference urinary 


were abnormally 


high each day as compared with values for 


a normal group. It is also true of the 


plasma hydrocortisone levels, which were 


significantly higher than those of a normal 
control group on all occasions. 


3. Other 


values * which were normal on 


the preexperimental day and also on. the 


three experimental days 


Comment 
I. Why Is the Initial Day So Stressful? 
Spectfu 
Phe patient has some information pertinent 
to the 


Threatening Implications 


laboratory study he is about to 
undergo, and much of this information has 
threatening implications. In the first place, 
he knows he 
tal. the 


something 1s 


is a patient in a mental hospi 
that 


about 


second place, he knows 


going to be found out 


him, since these tests are presented as 
thoroughgoing explorations of mental and 
bodily functions. Taking these two bits of 


information together, the patient is very 
likely to be concerned with the possibility 
of discovering that his condition is more 
serious than he had previously been told 


The stage is set for him to discover in the 


Sabshin et a 


VPLRIMENTAI 


In 
tests almost 


anything that he might immagine 


nselt While his 


couraging News may be 


about hi wishes for en 


stimulated, his worst 


inner tears mav be confirmed as well, Sine 


only a minority of the patients mm the hosp 


tal underwent these 


testing procedure the 


patient might well raise the question why 


he Was being selected tor this study It 


only 


a short step from this question 


to the concern that the reason tor selection 
night be a 
medical stati 


larly severe or potentially dangerous 


suspicion on the 
that his 


part of the 


COMMON Is particu 


Omnee in the laboratory, the patient ex 


perienced from the 


a significant change 
accustomed routine of the hospital. In the 
first had 


communicative, 


become accustomed to 


place he 
friendly behavior 
In the labora 


plan of the 


helpful 
on the part of stall members 


tory, 


however, because of the 


experiment everyors with whom the pra 


tient came 


in contact was (deliberately) im 


personal unresponsive emotionally anil 


minimally communicative. In addition, the 


laboratory was rather formidable physically 


with its complicated equipment, wires 
odd the 


ment had some implication of physical dan 


and 


chair. bor many patients, equip 
ger, though the intensity of such concern 


varied greatly 
Parenthetically, is 
sider the 


informative to con 
traditional distinetion between feat 
and anxiety 


in light of the patients’ emo 


tional reactions to the laboratory equipment 
based 


emotional 


Ordinarily, — this 


distinction — 1s 
primarily on the source of the 
When 
present danger in the current environment 


called 


Occurs 


experience there is a clear and 


the emotion is fear; when the same 


feeling state discernible 


without a 
danger in the external environment, we say 
the person is experiencing anxiety and the 
source of the 


At. these 
useful 


danger is within” himself 


extremes, the distinction seem 
It appears, however, that there is a 
continuum from fear to anxiety, and that 
most of the 


significant experiences of 


fall 
trad) 


and of clinical 


middle 


ordinary life practice 


within the 


range, where the 
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A. M. A 


tional distinction between fear and anxiety 
is not so easy to make. In these instances, 
the terms fear and anxiety tend to be used 
interchangeably. This may be illustrated 
in the present study by the patient’s frequent 
response to the chair and wires with some 
feelings of apprehension, foreboding, or 
dread. At first glance it may appear that 
this is a simple case of fear in the tra 
ditional sense. After all, many persons in 
our culture learn to associate a wired chair 
with an electric chair and hence with dan 
yer Thus, the patients are responding 
realistically to a culturally defined dangerous 
stimulus in the current environment. There 
is some truth to this; yet the case is not 
so simple. lor one thing, a plain wooden 
chair in a hospital laboratory and a. set 
of wires do not make a prison-style electric 
chair. Llurthermore, the reactions of dif 
ferent subjects to this chair differ greatly, 
even though many see some sort of potential 
danger in it. The nature and extent of the 
danger is viewed quite differently by dif 
ferent patients. They, in fact, interpret this 
chair in light of past experiences and per 
sonal meanings, including unconscious ones 
Thus, there is a nucleus of real environ 
mental danger and an elaboration of this 
danger in terms of the subjects’ past ex 
perience and inner tendencies. In terms of 
the traditional distinction, then, there are 
both fear and anxiety fused in the patient's 
respotise 

B. Novelty, Ambiguity, and Preparation 
The tinding of relatively high anxiety and 
teroid levels on the initial day in the labora 
tory also touches on the more general ques 
tion of the threat inherent in novelty itself 
Since they had never been in this laboratory 
and had never undergone these procedures 
before, they were in a sense unprepared. 
It might well be that new experiences are 
intrinsically stressful, because the subject ts 
fundamentally unprepared for the events 
he is about to experience. Certainly, there 
is evidence from recent studies which is 


quite consistent with our data and suggests 


the stressful nature of first experiences. A 


16 


ARCHIVES 
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previous study from this Institute presented 
evidence indicating impairment of percep 
tual discrimination in older subjects under 
the impact of a novel, ambiguous laboratory 
situation.” Mason and co-workers have 
shown that plasma hydrocortisone elevations 
are associated with the first handling and 
venipuncture of a new monkey and the first 
transfer of a monkey from his home cage to 
an experimental cage. Reiser and asso 
ciates found significant abnormality in 
cardiovascular function in a group. of 
soldiers on their first experience in a labora 
tory similar to our own. Indeed, Reiser’s 
data suggest that a verbal preparation at the 
outset of the procedure has surprisingly 
little effect in terms of mitigating the stress 
type cardiovascular and emotional responses 
his raises the question whether the novelty 
in itself is sufficiently threatening that 
words alone do not suffice to give the sub 
ject full security from psychosomatic 
Viewpoint. 

These findings are reminiscent of Hebb’s 
study,'? in which he showed the existence of 
spontaneous fear of strangers in infant 
chimpanzees. He says: 

The growing chimpanzee is persistently afraid of 
strange persons, objects and places, although the 
response is not always predictable in the individual 
case The fear ot strangers by chimpanzee 
Infants 18 spontaneous and cannot be accounted 
for as a conditioned response. Also a slight change 
of clothing may produce fear of a familiar at 
tendant who was not feared before Strange 
chimpanzees are feared as much as strang men. . 
Fear of strange persons is not determined by a 
particular property of sensory excitation but by 
some discrepancy of pattern from those whicl 
have been frequently experienced by the subject 
Unexpectedness is an essential feature of a num 
ber of fear provoking situations 

Several workers have presented interest 
ing Observations on fear of strangers in 
human infants.'* Here, again, there seems 
to be an early appearance of behavior in 
dicating that the new and strange evokes 
at least responses of alertness and caution 
and sometimes considerable emotional dis 
turbance. Thus, it seems that there may well 


be a long standing and deep going orienta 


Vol. 78, Auqust, 1957 


PSYCHOSOMATIC STUDIES 


tion in man to regard the new and strange 
as potentially dangerous. 

Yet, at the 
overlook some of the gratifying and often 


same time, we should not 
constructive aspects of novelty in human 
experience. There is an adage to the effect 
that “novelty is the spice of life,” and it 
does not take much observation of American 
life to conclude that the quest for novelty 
is indeed an important part of the picture 
lor many people new experiences are stim 
ulating, gratifying, and even an essential 


part of living. Thomas,'? a good many years 


ago, described the wish for a new experi 


ence as one of the basic tendencies in human 
behavior 


of life, 


Children, during the early years 


spend an enormous amount of 


energy in exploring and manipulating new 


and much of this appears to 


be satisfying to them Harlow and 


issociates have shown dramatically the im 
portance of and 


Phe 


motivation of monkeys for experiences of 


curiosity, exploration, 


manipulation in behavior of monkeys. 


this kind appears to be ve ry great 


Thus, there is a side to new 


They 


and yet they may well 


positive 
eX riences, as well as a ne gative one 
are often stressful 


be highly gratifying. In any comprehensive 


account of the psychosomatic significance 


of new experience, both aspects must be 


taken into consideration It seems that 


want and 


them lt 


human beings new experiences 


vet fear seems possible to resolve 


this apparent paradox by stating that we 
framework of 


Novelty 


bodily 


novelty within a bast 


seck 


familiarity and stability may well 
and 


When 


a person feels quite confident that the basi 


be gratifying when integrity 


essential values are not in jeopardy 


features of his hfe are secure and con 


tinuous, he may well find — stimulation 


excitement, pleasure, and achievement in 


experimenting with new persons, new 


places, new activities, and new objects. It 


necessary for the individual to 


stable 
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the setting and structure of the experiment 
implied a challenge to his basic values—for 
example, his mental and physical health and 


his relations with other human beings 


II. The “Basal State” in Psychosomatic 
Research 


There are a great many studies in the 


psychosomatic literature which rely upon 


a comparison of two measures made under 
contrasting conditions: a basal, or resting, 
following 
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obtaine d 


measurement vs. a measurement 


a specific experimental intervention 
quently the basal measurement ts 
first 


the experimental measure on the 


on the contact with the patient and 


second 
contact. In the basal measurement, the pa 
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Comparative Psychology of Mental Development. Hy Heinz Werner. Revised edition, 

coond printing. Price, $6.00. Pp. 564. International Universities Press, Inc., 227 
13th St., New York, 1957 

new printing of Werner's classic study again makes available a basic reference for all 

of primitive thought processes. Although the work was published in English im the 
the original research from the Hamburg I’sychological Laboratories and the earlier 
A pioneer work of admirable 


year 


mud 1940 
German editions appeared during the preceding two decades 


contribution. The growth during these 


lip, the book continues to be a mayor 
interest within dynamic psychiatry in problems of ego psychology and the thoug it processes 


hould, if anything, enhance its present value 

The developmental psychology proposed by Werner attempts t 
ework the behavior of the child, the primitive, and the psychoti 
of child and animal psychology, studies of Pp ycho 
the essential continuity among 


© integrate within one con 
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t fund of information in the areas 
the author demonstrates 


all, perception and 
marked by syneretism, animism, 


ind cultural anthropology, 


organization In conception, thought and 


© groups in mental 
immediate, concrete, and utilitanan, and magn 
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to the immediate world of action. With increased 
self and object, primitive 


Fhough discrete 


clio 
need 
and causalty are tied 
sharpening distinction of 
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lifferentiation and organization, and the 
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olves toward 
are small 


the prelogical and the 
aside from the fertility of Werner's developmental theory, the vast amount of ma 
ented, much of it drawn from European sources unknown to most American ps) 
make thi work imvaluable, not only for those concerned with the systematu 
vo functioning and development but for all climicians 
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Feelings of insecurity 


discouragement and pessimism 
are promptly relieved by Dexamyl* 


(a combination of dextro-amphetamine 


sulfate, S.K.F., and amobarbital). 


*‘Dexamyl’ smoothly and subtly 


improves mood and outlook, 


inducing a sense of cheerfulness and 


well-being. Available in Tablets ae. 


Elixir, and Spansulet capsules 
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DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 
ing: 


Insulin Shock Electro-Narcosis 


2828 S. PRAIRIE AVE. © Electro-Shock © Out et Shock Therapy 
CHICAGO 
Phone VI ctory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 


J. DENNIS FREUND, M.D. 
Medical Director Psychiatric Methods. 


THE SOUTHARD SCHOOL THE CHILDREN’S CLINIC 


A residential school for elementary Outpatient psychiatric and neurologic 
grade children with emotional and evaluation of infants and children to 
behavior problems. eighteen years. 


Child Psychiatry Service 
THE MENNINGER CLINIC 


J. COTTER HIRSCHBERG, M.D., Director Topeka, Kansas; Telephone 3-6494 


For practical information about communi 
cable disease, have your patients read 


ee 
Doctor, will you tell me... 
SCARLET FEVER 
8 pages, 15 cents 
IMMUNIZATION 
by Ruth A. Thomas, 8 pages, 15 cents 
WHOOPING COUGH 


How shall T treat it? by Constance Frick, 4 pages, 10 cents 


hat CAUSES by William W. Bolton, 12 pages, 15 cents 
WE CAN PREVENT DIPHTHERIA 
by P. S. Rhoads, 8 pages, 15 cents 


AMERICAN MEDICAL ASSOCIATION 535 NORTH DEARBORN ° CHICAGO 10 


THE TAVERMORE SAMTARIUM and PSYCHIATRIC CLIME 


Livermore, California 
Telephone: Hilltop 7-3131 
Oakland Othee—411 30th Street 
FOR THE TREATMENT OF NERVOUS AND MENTAL DISORDERS 


What are the symptoms? 


THE OPEN CONVALESCENT DEPARTMENT, for nervous and general patients; the COT- 
TAGE DEPARTMENT, for mental patients. Features: near Oakland and San Francisco; ideal 
climate; large beautiful grounds; hydrotherapy, athletic and occupational departments; clinical labora- 
tory; large nursing force. Rates include room, suitable diet, medical care, general nursing and routine 


examinations, 
HERBERT E. HARMS, M.D.—Superintendent 
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Established 1916 
Asheville. North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation 
Insulin Coma, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and 
X-ray. 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
claims an all around climate for health and comfort. There are ample facilities for 
classification of patients 
Wm. Ray Grirrin, M.D. Mark A. Grirrin, Sr, M.D. 
Ropert A. Grirrin, M.D. Mark A. Grirrin, Jr, M.D. 
For further information write APPALACHIAN HALL, Asnevitie, N. C. 


RIVER CREST SANITARIUM 
FOR 
NERVOUS, MENTAL. AND ALCOHOLIC PATIENTS 
Layman R. Harrison, M.D. Martin Dollin, M.D. 


Physician in Charge Clinical Director 


Russell N. Carrier, M.D. Arthur Gordon, M.D. Katherine C. Kindred 
Consultant in Psychotherapy Consultant in Medicine Administrator 
Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders. All accepted types of treatment available. Individualized atten- 
tion to psychotherapy, insulin and electroshock therapy 

A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care 

River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri 
vate car. 

Full cooperation with referring physicians, who will find it convenient to 
visit or participate in the treatment of their patients while at River Crest 


Ditmars Boulevard and 26th Street 
ASTORIA, L. L, NEW YORK CITY 
AS 8-0820 
TWENTY MINUTES FROM TIMES SQUARE 
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HALL-BROOKE 
An Adive Treatment Hospital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision. 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 


Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 
George S. Hughes, M.D. Robert Isenman, M.D. 
Leo H. Berman, M.D. — D. Marshall, Jr., M.D. 
Alfred Berl, M.D. eter B. Barbara, Ph.D. 
Louis J. Micheels, M.D. Mrs. Heide F. Bernard and 
Samuel Bernard, Administrators 
NEW YORK OFFICE, 46 East 73 Street 
Telephone: Lehigh 5-5155 


ADAMS HOUSE || BALDPATE, Inc. 


Established 1877 Georgetown, Mass. 


se Geo. Fleetwood 2-2131 


A non-commitment sanitarium and clinic, Located in the hills of Essex County, 


club-like in physical setting and atmos 30 miles north of Boston 
phere, applying re-educational psycho 
therapeutic methods in the study and lor the treatment of psychoneuroses, 
treatment of the psychoneuroses exclu personality disorders, psychoses, alco 


sively. holism and drug addiction. 


Located m suburban Boston contiguous to and 
overlooking the Arnold Arboretum Definitive psychotherapy, somatic ther 

apies, pharmacotherapy, milieu-therapy 

A, 


under direction of trained occupational 


James Martin Woodall, M.D., Medical Director and recreational therapists 


990 CENTRE S1 REET, BOSTON, Harary C. Sotomon, M.D Georce M. Scutomer, M.D 


Jamaica Plain, MASS Consulting Psychiatrist Medical Director 
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“Theres Bert—back to his old self again! 


You remember Bert .. . just a short while ago irascible; careless in his grooming; 
confused and forgetful... now, back with his friends, cheerful and alert. He had beeome 
“‘lost,”’ peevish, unpredictable — impossible to live with. Because of these progressive, 
grave behavior changes Pacatal was instituted: 25 mg. t.i.d. On Pacatal 

this old man was saved from a more serious breakdown. 


For patients on the brink of ps;choses, Pacatal provides more than 
tranquilization. Pacatal has a “normalizing” action; i.e., patients think and respond 
emotionally in a more normal manner. To the self-absorbed patient, Pacatal restores 
the warmth of human fellowship ... brings order and clarity to muddled thoughts 
helps querulous older people return to the circle of family and friends 


Pacatal, in contrast to certain phenothiazine compounds, and other tranquilizers, does not 
“flatten” the patient. Rather, he remains alert and more responsive to your counselling. But 
Pacatal, like all phenothiazines, should not be used for the minor worries of everyday life. 


Pacatal is well tolerated; its wajor benctits far outweigh occasional 
transitory reactions. Complete dosage instructions 
(available on request) should be consulted. 


Supplied: 25 and 50 mg. tablets in bottles of 100 and 500 
Also available in 2 cc. ampuls (25 mg. /ce.) for parenteral use, 


back from the brink with 


Pacatal 


Brand of r lepazine 


WARNE R- 


100 YEARS 


SERVICE THE MEDICA PROFESBION 
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YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 


Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers, 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 
practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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for those with 


Smoother activity 


and 


brighter expression 


@ reduces rigidity and tremor. 


g seldom causes dryness of the mouth, 


blurring of vision or excitation, 


**KEMADRIN’ brand Procyclidine Hydrochloride 
Tablet of 5 mg., scored. Bottles of 100 and 1,000, 


Literature available on request. 


BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, N.Y. 
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North Shore Health Resort 


on the shores of Lake Michigan 
WINNETKA, ILLINOIS 


NERVOUS and MENTAL DISORDERS 
ALCOHOLISM and DRUG ADDICTION 


Modern Methods of Treatment 


MODERATE RATES 
Established 1901 Accredited by The Joint Commission on 
Licensed by State of Illinois Accreditation of Hospitals 


SAMUEL LIEBMAN, M.S., M.D. 
Medical Director 


225 Sheridan Road Winnetka 6-0211 


*“*Beve rly Fa rm” HOME AND SCHOOL FOR 
INCORPORATED Ne rvous and Back- 


Founded 1897 ward Children 


INCORPORATED 1922 


12 buildings Can accommodate 350 children, 
290 acres of land with contemplated educational 
= f % b improvements for a larger num- 
300 eet above = ber. Can accept some suitable 

Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS 


RING SANATORIUM 

Eight Miles from Boston—Founded 1879 
For the study, care, and treatment of emotional, mental, personality, and habit 
disorders 
On a foundation of dynamic psychotherapy all other recognized therapies are used 
as indicated 
Cottage accommodations meet varied individual needs. Limited facilities for the con- 
tinued care of progressive disorders requiring medical, psychiatric, or neurological 
supervision. 

Full resident and associate staff. Courtesy privileges to qualified physicians 


BENJAMIN SIMON, M.D. CuHarLes E. Wuite, M.D 


Director Assistant Director 


Arlington Heights, Massachusetts Mission 8-0081 
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Typical case: 
“unmanageable” 
schizophrenic 
patient is hostile, 
untidy and 
inaccessible 

to therapy. 


the “before-and-after” picture in mental 


wards continues to improve, case after 


case, with S rp as 


With Serpasil, 
patient becomes 
calm, cooperative, 
amenable to interview... 
as have thousands 
in this new age 
of hope for 
the psychotic. 
SUPPLIED: 


Parenteral Solution 
Ampuls, 2 ml., 2.5 mg. 
Serpasil per mi 
Multiple. dose Vials, 10 
2.5 mg. Serpasil per mi 


Tablets, 4 mg. (scored), 2 mg 
scored), | mg. (scored), 
0.25 mg. (scored) and 0.1 mg. 


Elixirs, 1 mg. and 0.2 mg 
Serpasil per 4-ml. teaspoon. 


Cc IBA 


SUMMIT, N. J 
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withdrawn, apathetic patients 


also can benefit from 


Although ‘Thorazine’ is considered specific for 
agitated and hyperac tive patients, Rockmore 


et al.' reported— 


“ the greatest improvement [with “Thorazine 


occurs among those patients who, before treatment, 
were passive, uncommunicative, asocial, and 


unconcerned about their personal appearance.’ 


1. Rockmore, L.; Shatin, L., and Funk, [-C.: Psychiat. Quart 
189 (April) 1956 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 
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